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THE WEEK IN IRON CIRCLES. 
The significant event of the week has been the placing 
se € Features. i. , Py - é ° ° 
meer ae of quite extensive orders for steel rails, indicating an 


early revival in that important industry. Altogether, orders to the 
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rent month. Makers, however, have, for the present very little iron for 
sale, and the fall in values is caused by those who having bought 
iron speculatively, are now, with the slackening of demand, wishful 
to realize. The total shipments of pig iron for the month of April, 
1889, are, according to the Board of Trade returns, 110,247 tons of 
the value of £242,185, as against 101,272 tons, value £211,528, during 
the corresponding month of last year.”’ 

The market is dull and quiet, and the prospects for 
the next sixty days are not of a character to indicate 
any considerable quantity of new sales. Aside from the peculiar and 
depressing conditions which, for sometime past, have had a down- 
ward tendency as to prices, a point has been reached which makes 
further extensive sales a matter of remote possibility only. 


Iron Ore. 


Furnace- 
men, as a rule, have bought largely, and do not wish to cover their 
entire season’s wants until they shall have further assured them- 
| selves of what the future may have in store for them, while the ore 
producers have likewise disposed of as much ore as they care to sell 
at this time, preferring also to wait until they have thoroughly can- 
vassed the situation toward the latter end of the 


season. It may, 





amount of about 75,000 ton swere booked by Eastern mills, mainly | therefore, be accepted as a generally understood fact that little will 


for Pacific Coast delivery, and Chicago mills are about 
negotiations for not less than 


but with a 


100,000 tons. Prices remain low, 


hardening tendency. These sales, we understand, 


about complete this vear's allotment of the Steel Rail .Association. 
Negotiations referred | 


The Chicago market appears to be looking up. 
to in our previous reports, looking to placing large contracts, culmi- 
nated during the past week, and orders for over 20,000 tons have been 
booked. 
est, which has entered the market nearly two months earlier than is 
the custom. This business has been confined largely to the local 
brands of Lake Superior coke iron, with Ohio and Southern brands 
for mixture. 
place orders at minimum current prices for large blocks of iron than 
for the car-load lots that have been the feature of the market for some 
weeks past. 


and 50-ton lots, a few larger sales have been booked, and inquiries for | 
several thousand tons have been received; but as the prices buyers | 


are offering are in most cases considerably lower than sellers will 


accept, these inquiries may not result in immediate sales. 


of five furnaces at Detroit, or in the near vicinity, with a total weekly 
capacity of about 1,400 tons, three are out of blast, and the two in 
blast have a weekly output of only about 400 


tons, and there are 


several others in the State also idle. The surface indications of the 
Cincinnati market show as demoralizing and unsatisfactory a condi- 
Prices are irregular, uncertain and terribly low, but 
towards better things. 


tion as ever. 
there is a under-current The con- 
sumption of iron in many of the heavy lines is increasing, so that the 
The 


past week has developed in a quiet way a number of large transac- 


strong 
amount of iron pressing to sell is less prominent every week. 


tions, making the volume of business at Cincinnati better than the 
tone of the market or prices would indicate. The heaviest curtail- 
ment in production is in the direction of softeners and silvery grey 
iron. From Louisville comes the report that there has been some 
change in prices during the past week, and some sales have been 
made for deliveries throughout the year. There is a scarcity of 
bright and silver grey irons, where buyers desire immediate shipment. 
Recent inquiries at St. Louis have shown such an unlooked-for weak- 
ness in prices of certain brands, that buyers are inclined to wait and 
see whether the bottom has actually been reached. At Pittsburgh con- 
cessions in prices are reported as having been made by parties anxious 
to realize, but on the other hand, many makers and holders of pig 
iron are more indifferent than ever about selling at the prices now 
ruling, believing that some reaction must soon take place. 
Manchester (England) correspondents, Messrs. S$. W. Royce & Co., 
report under date of May 25: “ The demand for pig iron at both 
Glasgow and Middlesbro’ has latterly eased somewhat, and prices 


This comes mainly from the agricultural implement inter. | 


The buying demonstrated the fact that it is harder to | 


At Detroit, while buying is mostly confined to car-loads | 


Out | 


Our | 


are some 6d. to od. per ton lower than at the commencement of the cur- | 





closing | be done in the ore line until the end of July or the beginning of 


| August, when sufficient time will have elapsed to enable both pro- 
| ducer and consumer to act with a better understanding. Experience 
in the past has demonstrated the fact that ore quotations are apt to 
advance at about the time named, and hitherto a rise in lake freights 
| has brought with it an advance in ore prices. Whether or not the 
| pig iron market will have recovered sufficiently sixty days hence to 

stand such an advance remains to be The ore shipments to 

Lake Erie ports to date exceed by far all previous years, and while 

the total output for the season is still a matter of conjecture, there is 
| little doubt that it will overrun the ’88 figures all the way from half 
a million to a million tons. 


seen. 


ae en Despite all the talk ofa better feeling, quotations remain 

stationary, and the activity displayed in the pig iron 
market, if such a term is applicable at this stand-still in the iron 
industry, is confined to the smallest possible limit. 


Furnace firms 
everywhere unite in the complaint of dull times and cut-throat prices, 


} 


| and, while a multiplicity of reasons exist for this depressing state of 
affairs, the fact remains that the notable lack of confidence in the 
| market is the prime factor for this deplorable condition. It is agreed 
on all sides that the present pig iron quotations represent the actual 
cost to the furnace-man, and that to ask a still further reduction 
would be in the nature of a demand for iron at a sacrifice to the man- 
ufacturer. Yet in the face of this all too patent fact, the consumers 
of pig iron still insist upon reductions wherever possible, and by their 
method of hand-to-hand purchase, aggravate rather than assist the 
market. What is wanted is a healthy trade, even though quotations 
are low, and nothing will bring about such a condition but the plac- 
ing of heavy orders for future delivery. Consumers of pig iron surely 
cannot expect lower prices in the future, and it is almost certain that 
when they do get ready to buy they will pay more for it than present 
prices. 
aa ie Here, too, very little is doing in the way of purchases, 
and consumers confine their orders to the smallest quan- 
tities. Bar iron is weak, while sheets have not as yet been offered in 
large quantities. There is, however, considerable trade in steel rails, 
for which several heavy orders are reported at prices which will 
yield no profit to the mills at the ruling prices. 
There is an abunda.xce on hand of all kinds of material, 
and at old quotations, but the demand is limited and 


barring some axles, which always find a market, nothing noteworthy 


Scrap Iron. 


is reported by way of sales. 


Jobbers report a continuance of the excellent business 
Hardware. a ‘ : ae : 
in all its lines. Tin-plate is very scarce, owing to the 


strikes abroad. Metals are firm, excepting copper, which has drop- 


Cut nails are firm at $1.75 at the mill. Steel nails are now sold 


ped. 
under the new card, and in kegs. 
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A GREAT IRON CONCERN’S LOSS. 


The direct and indirect financial loss, by reason of the appalling 
flood in the Conemaugh Valley of Pennsylvania, last week, can never 
be accurately’estimated. Allowing for natural exaggeration, it would 
seem that the generally accepted estimate of $40,000,000 is not 
unreasonable, when it is considered that not only was great loss, both 
individual and corporate, entailed, but that in many, very many, 
instances entire assets were swept away in a moment, beyond all 
recovery. 

Upon no one corporation, not even excepting the Pennsylvania 
Company, has the direct financial loss fallen with greater force than 
upon the Cambria Iron Company. That company was the warm, 
beating heart of the industrial life and activity of the entire valley. 
Its influence extended in all directions. Upon it depended a dozen 
important collateral industries. The money which it regularly dis- 
pensed for labor furnished the industrial life-blood for the region 
round about. Its works were among the most extensive in the coun- 
try, including six iron furnaces, with stacks 75 feet high; the spiegel 
furnace; six Bessemer cupolas; three revolving open-hearth furnaces, 
supplied with natural gas; two large blooming trains; eight Siemens 
heating furnaces; a rolling mill with six trains, and ten heating fur- 
naces; four puddling furnaces; a wire rod mill, making 80,000 
pounds each turn; nut and bolt works; axle and forging shops; the 
Gautier steel department, turning out wire, shafting, springs, plow- 
shares, rake and harrow teeth, etc. 

In addition were foundries, pattern and other shops and drafting 
offices. ‘The company also owns 50,000 acres of mineral lands, con- 
trols 1,500 acres of coking land in the Connellsville region, and 
extensive Bessemer ore mines in Michigan. 

Its various employes numbered upwards of 7,500. It owned 700 
houses, which were rented or sold to employes at reduced prices and 
upon extremely favorable terms. The Cambria Library building was 
built by the company and presented to Johnstown. The Cambria 
Mutual Benefit Association was organized in the interest of the em- 
ployes. Under the control of the Board of Directors of this Associa- 
tion was the Cambria Hospital, which was erected at the Iron Com- 
pany’s expense in 1886. The Cambria Club-House was opened in 
1881 for the entertainment of guests of the company and employes. 
Fair treatment on its part made strikes of very rare occurrence. 

Published estimates of the loss of the company place it at from 
$2,000,000 to $2,500,000. It can scarcely be less than the latter figure, 
for the upper mill is totally wrecked, the lower mill is damaged to 
such an extent that all machinery and buildings are useless, the 
Gautier wire mill was destroyed, the great supply stores were swept 
away, the company’s handsome office was ruined, and, of course, most 
of the tenement houses are gone. xreater than this property loss, 
however, is the loss of many of its most faithful lieutenants and 
employes. Among these may be named James McMillan, one of its 
Vice-Presidents, and John Fulton, General Manager. Cyrus Elder, the 
well-known solicitor of the company, mourns the loss of wife and 
daughter. 

In the midst of this almost crushing calamity, the recuperative 
power of the company has been amazingly demonstrated. Scarcely 
had the waters subsided, before it was announced that the work of 
cleaning-up and rebuilding would immediately begin. The company 
generously telegraphed to a New York firm for a train-load of provis- 
ions, and sent a corps of butchers to its farms, two miles back in 
the country, to slaughter all of its blooded cattle for the supply of 
everyone, free. Word has been received by the Cleveland agents of 
the company that it will keep up the usual requirements of raw mate- 
rials, which means an annual purchase and consumption of 400,000 
tons of Lake Superior Bessemer ores, besides 100,000 tons of Bessemer 
pig. All of this signifies practically unlimited resources, as well as 
a hopefulness and buoyancy little short of heroic, and we join in wish- 
ing this great and beneficent concern a safe and immediate return to 
a prosperity which it so richly deserves. 





LAKE SUPERIOR ORES FOR THE SOUTH. 


Our Lake Superior letter this week conveys the information that 
Southern iron manufacturers have been making inquiry with a view to 
ascertaining the cost of transporting Lake Superior Bessemer ores to 
Southern furnaces for the purpose of mixing with their native ores 
and thereby enhancing the value of their pig iron product. Accord- 
ing to our correspondent’s advices, the best combined rate of rail that 
they could obtain was $6.00 per ton. Let us see to what this would 
bring the cost of the ore laid down at the furnace. ‘The market price, 
in Cleveland, of the best Bessemer hard ore at present is $5.25 per ton. 
Subtracting the rail freight from mine to shipping port, 70 cents; the 








lake freight to Cleveland, $1.25; and the commission and handling 
charges, 40 cents, the net cost at the mines would be, say, $3.40. Add- 
ing the rail freight to the South, $6.00, the cost laid down at the fur- 
nace would be $9.40. A good Gogebic Bessemer ore could, we sup- 
pose, be sold at the mine for $2.75, making the cost at furnace $8.75. 
Whether the Southern iron masters can see their way clear to pay the 
above prices, will no doubt be developed later on. 

It is a significant fact, in connection with this subject, as show- 
ing the growing interchange of commodities between the two sec- 
tions, that of the 224,634 tons of pig iron produced in 1888 by the 
Tennessee Coal, Iron and Railway Company, 156,620 tons, or 69 per 
cent., was sold to Northern and Western consumers, while Eastern 
points purchased only about 16 per cent., and the Southern States 
less than 14 per cent. By far the largest sales of this company were 
made to Ohio consumers, viz.: 65,561 tons, Missouri coming next with 
23,733 tons, New York next with 22,493 tons, and so on down, Penn- 
sylvania dropping to 6,777 tons, and North Carolina taking only 15 
tons. It is proper to say, however, that the bulk of the Ohio sales, 
as we understand, was made to nail factories along the Ohio river, 
and does not represent the bold encroachment on the natural terri- 
tory of Ohio furnaces that might at first glance appear. Nor is ita 
tithe of the total consumption of pig iron in territory tributary to 
Ohio furnaces. In the meantime, however, there has been a steady 
reduction of Southern freights, amounting to about 13 percent. during 
the past year. In February, 1888, the rate from Birmingham to 
Cleveland was $4.60 per ton; now it is $4.00. From Chattanooga to 
Cleveland was $4.10 per ton; now it is $3.50. The talk of introduc- 
ing Cuban ores into Southern furnaces is, of course, mere talk as 
yet, and the Chattanooga 7yvadesman discourages even talk on the 
subject, holding that the South’s true success lies in the direction 
of the basic process. 





STILL THE CUT GOES ON. 


The era of cut rates on iron and steel products seems to be fully 
“on.” Following the Pennsylvania Company’s reduction on coke to 
Schuylkill Valley furnaces came the reduced freights on iron ore from 
lower-lake ports to the Mahoning and Shenango valleys and Pitts- 
burgh. Then followed the announcement by the New York, Lake 
Erie & Western Railroad of a reduced rate from the Mahoning Val- 
ley to Chicago on manufactured articles of iron and steel from 13 and 
15 cents to 10 and 13 cents. This was conceded to be a great victory 
for Mahoning Valley iron manufacturers, and the Pennsylvania and 
Lake Shore companies were not slow to see that something must be 
done for Pittsburgh, and that immediately. Accordingly, on Satur- 
day last, the Pittsburgh committee of freight agents announced a cut 
on the iron rate to Chicago from 1712 and 15 cents to 11 and 14 cents. 
This is the lowest figure made within the past eight years, and fixes 
the new rates to East St. Louis at 17 and 13'4 cents; to Milwaukee 
at 16 and 13 cents; to Mississippi River ports at 24'4 and 19%; to 
Buffalo at 10 and 8 cents, etc. The new rail and lake rates to St. Paul 
and Minneapolis will be 17 and 21% cents, a reduction of about 5 cents 
on the all-rail route. Coincident with these announcements comes 
the statement that the Wisconsin Central has reduced its iron rates 
from Chicago to St. Louis and Minneapolis from 20 and 17 cents to 17 
and 14 cents in less than car and car-loads. Just what effect these 
several cuts will haveon the iron market, with reference to Northern 
sales of Southern irons, will depend very largely upon their duration. 





THE differences between the 4ge of Stee/ and THE IRON TRADE 
REVIEW, anent the pig iron storage scheme, simmered down, 
amount tothis: The former insists that the scheme is a good thing 
for the Southern iron-makers; the latter is disposed toadmit it. The 
former claims that speculation is only incidental to the scheme; the 
latter that it is essential to it. The former sees no particular harm 
from speculation fer se; the latter believes that, while speculation 
has come to be, perhaps, a necessary evil, the evil has gone far 
enough in this country, and that any scheme which has for its essen- 
tial object the introduction of the element of stock speculation into 
the iron market should be nipped in the bud. ‘The former sees no 
force in the lesson taught by England’s experience in the pig iron 
warrants; the latter does. The former thinks that in this matter 
THE IRON TRADE REVIEW is “prejudiced and unfair’; the latter 
thinks that, in this matter, the 4ge of Stee/ is candid and courteous 
—though misguided. 





PHILADELPHIA is honored with the presence of Swamee Bhaskara 
Naud Saraspatee, preceptor of the Maharajah of Jodhpur, and two 
companions of equal note, Ganesh Ramachandra and Narain Singh, 
who came from far-off India for the purpose of studying American 
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iron and textile proceses, intending to introduce them into their 
native land. They will remain here several years. Here is Rama- 
chandra’s very sensible explanation of their purposes: ‘‘Our people 
are in a very bad way. We have no manufactures of any kind, and 
we want to learn about machinery and how to make iron. We want 
to get both theoretical and practical knowledge. We want to work 
in shops as Americans work, and also study scientific branches. We 
have been in Paris and in England, where there are quite a number 
of Indian gentlemen, we tried to get information about manufactures 
but we found the shops closed to us, and we were refused instruction. 
But we have been told that there is less prejudice against us here.” 
The gentlemen from India can be assured that the doors of America’s 
manufactories are wide open to such sensible investigators as appear 
to be our friends of the long and uncouth names. 





THE IRON TRADE REVIEW is Solicitious that the coming 
Federal Census should be as fair and complete as human ingenuity 
and care can make it. Therefore, it surrenders its space, for the 
address, in another column, to the medical profession in regard to 
vital statistics, and willcontinue to extend the use of its columns to 
the Census Office whenever it can in any way assist this important 
work. 





THE nut and bolt combination, whose headquarters are at Cleve- 
land and Philadelphia, appears to be strengthing its borders in all 
directions. Two Youngstown concerns recently joined it, and another 
at St. Louis is expected shortly to follow suit. 





THE WORLD'S FUTURE IRON ORE SUPPLIES. 


An interesting statistical examination of the iron ore requirements of the 
world, and the sources of the supplies thereof, was lately presented before the 
British Iron Trade Association by the president of that body, Mr. Josiah T. 
Smith. The paper was prepared with special reference to the iron industry in 
Great Britain, but that circumstance does not deprive of general interest a 
comprehensive discussion of the requirements and supply of a-mineral which 
is of such universal occurrence as iron ore. The chief sources of supply, as 
pointed out by Mr. Smith, are the United Kingdom, the United States, Germany, 
France, Sweden, Austria and Spain. There are, according to him, no other 
countries in which iron ores are worked on a large scale, while in some coun- 
tries, such as Canada, Cuba, the South American republics, India and China, 
the extent and character of the iron ore deposits have been very imperfectly 
determined. 

The importation of iron ores into the chief iron-producing countries of 
the world is treated in the address before us as dating from about the year 
1866, when the Bessemer process had been fairly set on foot. In that year 
Great Britain imported little or no ores, the only European countries receiving 
supplies of foreign ores being France, Germany, Belgium an% Austria. The 
aggregate imports of those four countries amounted to nearly 900,000 tons, or 
about one-seventh of the total now imported into the chief iron-making coun- 
tries from outside sources. In 1868 Great Britain began to cut some figure as 
an importer of iron ores. It imported 114,435 tons. These 1mports amounted 
to only 1.12 per cent. of the home production, which aggregated 10,169,000 tons. 
In 1877, for the first time, its imports of ore exceeded 1,000,000 tons. In 1880 
they bounded up suddenly from 1,083,000 to 2,634,000 tons, while the imports 
for 1887 amounted to 3,762,000 tons. The experience of the other European 
countries mentioned, except Germany, has been similar to that of the United 
Kingdom. In Germany, asin England, France and Belgium, the iron ore 
imports increased year by year from 1866 to 1884. Since 1884 the iron ore 
resources of Germany have been largely developed, mainly in consequence of 
the development of the basic process. Within ten years the iron ore produc- 
tion of Germany has increased by nearly 3,900,000 tons, rising from 5,457,000 
tons in 1878 to 9,351,000 tons in 1887. The progress that the basic process has 
made in Germany and the proximity of the leading works to large sources of 
iron ore supply justify the belief, according to Mr. Smith, that in the imme- 
diate future Germany is not likely to call for large requirements elsewhere. 

Coming to the question of sources of supply, the speaker said that as far as 
Great Britain was concerned, it possessed a practically unlimited supply of 
lias iron ore, but that the supply of hematite ore available was more uncertain, 
and that though shown to be more abundant than was at one time supposed, it 
was doubtful whether the present annual output of about 2,500,000 tons could 
be largely augmented or indeed be quite maintained. The only two European 
countries outside of Great Britain which possess any considerable deposits of 
iron ore adapted for the making of high-class Bessemer iron are Spain and 
Sweden. Russia has large deposits of iron ore, especially in the Ural, but they 
are generally remote from the seaboard, and the cost of transporting them 
would be serious. Elban ores are becoming scarce. Additional supplies may 
be found in Algeria, but they are not much counted on at present. 

Spain has two districts rich in ores of high quality, viz., that of Bilbao in 
the north, and that between Malaga and Carthagena in the south. Upto the 
present the former district has turned out about 40,000,000 tons in round num- 
bers. The amount which remains unworked in the district is not known with 
any definiteness ; estimates given in the paper place it at about 75,000,000 tons. 
Between Malaga and Carthagena there are some large and easily worked 
deposits of high-class ores, though no estimate of the amount of ore in the 
district is given. The ores of the south of Spain are as yet virtually untouched. 
The mines in the north of Sweden are spoken of by Mr. Smith as those to 





from the north of Spain. The mines at Gellivara, which have been worked ona 
small scale for local consumption for more than acentury, are thought to contain 
enormous quantities of ore, though no estimate of the quantity-is forthcoming. 
The iron mountains of Luossavara and Kunumivara, some sixty miles from 
Gellivara, are estimated, on the basis of government surveys, to contain about 
270,000,000 tons. The ores at Gellivara and Kunumivara are higher in phos- 
phorus than those at Luossavara. The president of the British Iron Trade 
Association estimates that the ores in Spain and Sweden are sufficient to 
insure supplies to Great Britain for a considerable period to come. 

Two considerations likely to materially affect the future of the demand 
for iron ores in the United Kingdom were adverted to by Mr. Smith. One 
was the future development of the basic process—the other new discoveries 
of indigenous Bessemer ores. At present only 12 per cent. of all the steel 
made in the United Kingdom is made by the basic process, depending on the 
use of low-grade phosphoric ores; and while admitting that when the patents 
held under this process expire there may be a further advance in the manu- 
facture of basic steel, Mr. Smith evidently does not look for any remarkable 
development in that direction. As regards high-class ores, the outlook is, he 
thinks, fora dependence on foreign supplies in the near future, with the 
chance of some of those supplies, such as those from Bilbao, becoming scarcer 
and dearer. The extent to which the United States are likely to come into the 
markets, whence European supplies are obtained, is another circumstance 
which is likely to affect the iron ore supplies of the United Kingdom. Mr. 
Smith said that the iron works on the Atlantic sea-board can draw supplies 
from Europe almost as cheaply as, if not more cheaply than, the works of 
Pittsburgh and Chicago, which have to transport Lake Superior ores for a dis- 
tance varying from 700 to 1,000 miles. He regards the capability of European 
ores to compete with the native ores of the United States over a large area of 
consumption, as proved by the recent importation of 1,250,000 tons in one 
year, in spite of the duty. How far this economic situation is likely to affect 
the supplies which the United Kingdom can command is, he says, one of those 
problems which can only be settled by events. At present, he says, the only 
thing certain about the future of the American iron industry is its uncertainty. 
He expects, however, to see the present ruling price of ore affected, in the first 
place, by the probable adaptation of a good deal of the impure ores of the 
Lehigh Valley for Bessemer purposes by the process of magnetic separation, 
and, in the second place, by the development of the cheaper ores of the 
South. 

The requirements of the other European countries constitute, of course, 
an element in the consideration of the question. Asregards Germany, Mr. Smith 
thinks it improbable that the demand for imported ores will become greater 
in the future. Germany has been reducing her imports of ore and her pro- 
duction of Bessemer iron in recent years. The production of Bessemer pig in 
Germany fell from 734,000 tons, or 23 per cent. of the whole in 1882, to about 
300,000 tons, or 7 per cent. of the whole in 1888. The future of the German 
iron industry appears, Mr. Smith says, to be identified with the basic process, 
for the production of which the country contains large deposits of cheap ores. 
As regards France, he says appearances seem to indicate that that country will 
not materially increase her present demand for imported Bessemer ores, and 
the same remark applies to Belgium, which has in the adjoining Grand Duchy 
of Luxemburg a practically unlimited supply of cheap ores suitable for the 
basic process. France has, like Germany, in recent years developed the basic 
process to a relatively greater extent than England, and nearly half the steel 
produced there is made by the basic process. 

The question of supply is, of course, intimately connected with that of 
price, and in reference to the latter question Mr. Smith presented some con- 
siderations of interest. The iron ores of Bilbao have been a great reliance of 
British iron makers, who have been able to get them delivered at English fur- 
naces at about one-half the price at which Lake Superior ores, over the same 
period, have been delivered at furnaces in the Eastern states. But he points 
out the possibility that as the ores of Bilbao become exhausted the Spanish 
government may impose restrictions upon exportations in the same way as 
the Italian government has done in relation to Elban ores, in which case 
British pig makers may be driven to other sources of supply earlier than has 
been anticipated. The Swedish and South Spanish ores can hardly be delivered 
as cheaply as those of Bilbao. The exact difference in the cost of the respect- 
ive supplies cannot be ascertained for some time, and the effect upon the 
position of Great Britain as an iron producer cannot, therefore, be calculated 
at present. Referring to the probable effect upon the situation of the develop- 
ment of the iron industry in the South, Mr. Smith intimated that he did not 
look for any important increase in the imports of American made iron, in spite 
of the fact stated, on the authority of Mr. Hewitt, that iron can be produced in 
Birmingham, Ala., for about 30s. ($7.50) per ton. The economic effect of that 
development may, he said, be much more seriously felt in the Eastern states 
than in Great Britain, and if felt in Great Britain at all the effect will more 
likely be in the direction of withdrawing the American demand for high class 
European ores, a circumstance which, having regard to the limited supplies 
thereof, English iron makers should have no reason to regret. 

For the above excellent condensation of Mr. Smith’s paper we are indebted 
to Bradstreet’s Journal. 


Going Abroad tor News, 

“It is rumored,” says the “astern Australasian and South African Journal 
of Commerce, “ that an American syndicate, with a capital of $50,000,000, has 
been formed to contruct a railway in Siberia, and that several former and pres- 
ent diplomatic and consular American agents are interested in the undertak- 
ing. Itis singular how thoroughly these gentlemen share with Sir Robert 
Morier the view that there is money to be made by the development of 
Siberia.” 





A BIRMINGHAM (Conn.) firm sent a $6.500 rubber belt press to Italy. 
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NEW !RON-WORKING MACHINERY. 


Power Shears for Bar Iron. 

The accompanying engraving represents a shearing machine built, in six 
sizes, by the New Doty Manufacturing Co., Janesville, Wis. They are made 
especially for cutting bar iron—round and flat—the smallest machine weighing 
600 pounds, capable of cutting 1” round iron and 3x%” flat iron. The largest 
round iron and 6x2” flat iron. 


ty , 


weighing 10,000 pounds capable of cutting 3 
As will be seen, the machine consists essentially of a shear lever moved by a 
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POWER SHEARS FOR BAR IRON. 


cam which is on a shaft passing through under the lever. This shaft is driven 
by suitable gear wheels from a second shaft, which carries the fly-wheel, the 
clutch, and driving pulley. The blades for cutting flat bars and those for 
round iron are on opposite sides of the lever fulcrum, both being always in 
place and ready for use. The knives for round iron are the reverse of the bar, 
and do not flatten it in cutting, but leave the ends round. The gearing is pro- 
portioned ten to one, and all parts are made amply strong to resist the greatest 
strain which can be brought upon them. 


Bolt Headers, Upsetters, Etc. 
We present herewith views of some new and improved iron-working 
machinery manufactured by the Seaton Manufacturing Co., Cleveland, O., and 





FIG. 1 Fic. 2.—BOLT HEADERS, UPSETTERS, ETC 


patented by Mr. C. S. Seaton, athoroughly practical man of twenty years’ expe- 
rience. Fig. 1 shows the “A” machine. It is a bolt header, making square, 
hexagon, T, and other heads—all perfect and uniform. The machine is very 
strong and compact; the movements are simple and positive, and the range 
of work is from \{ inch to 1% inch diameter. The “B” machine (Fig. 2) is a 
track bolt header. It has a capacity of from two to five tons in ten hours, 
according to heating capacity. It is especially adapted for heading carriage 
bolts or rivets, The “C” machine (Fig. 3) is a rivet and bolt header combined, 








for the use of bridge, ship and car builders. It is very powerful, heavy and 
compact. Two fly-wheels make this a perfectly balanced and powerful machine 
and give the privilege of two speeds. It hasa range of from 34 inch to I'% 
inch diameter, and it will make bolts and rivets of any length. Its capacity is 
from one to four tons in ten hours, and its weight is 8,000 pounds. This com- 
pany also make an upsetter, specially designed for bridge builders. Its cylinder 
is ten-inch, with 17-inch stroke. Its dies are closed automatically with a hold- 
ing pressure of 60 tons. 


NEW PROCESS OF SOFTENING STEEL. 


A new process of softening tool steel has recently been brought forward, 
and has attracted much attention because of the remarkable softness produced. 
By this process any of the ordinary steels, of the usual lengths and shapes, for 
making machine tools, punches and dies will, when treated, become so soft as 
to effect a most material saving in the cost of making the desired tool. After 
having been softened and cut to the required form, the steel is handled in 
precisely the same way as any ofthe well-known brands, such as Jessup or Black 
Diamond. It is claimed that the process, which is kept secret, affects in no 
way the chemical composition of the metal, but so alters its physical structure 
as to impart the qualities mentioned. A piece of Jessup steel, which had been 
softened by this method, was taken to the Stiles & Parker Press Co.,;who made 
a punch to cut a five-pointed star % inch in diameter and unusually sharp at 
the points. According to the instructions given, the punch was to be made 
and then tested by the Stiles & Parker people. In the making of this punch 
they saved about 20 per cent. in the cost, owing solely to the softness of the 
metal. After having cut it, they tempered it in the usual way in water. The 
punch was then forced through German silver 3-32 inch thick, and through 
wrought iron 3-16 inch thick, and as a final test was forced through metal 
which cut only a part of the star, thus giving an unbalanced pressure tending 
to bend the punch. It was given a series of tests, not only unusual, but which 
would not be tried except under like conditions where the manufacturer is 
instructed to give the tool the severest trial possible, and where, as is natural, 
he passes from one test to another more severe. The tool came out at the last 
as perfect as when it left the makers’ hands. 

According to this it seems evident that the process while softening the 
steel, at the same time so changes it that when tempered it possesses greater 
strength than the same quality of metal untreated. The process is particu- 
larly applicable to die-sinking, where the hub, being of softened steel, can be 
made in much less time, while the die, also being softened, can be sunk cold 
instead of hot, as is now the common practice, thus saving time and labor. 
The die is then tempered and hardened in the usual way. It is claimed that 
this process changes what we might name the final quality of the metal so 
that its strength in high grades is increased at least 25 per cent. In handling 
the steel during the making of any tool it is absolutely necessary to perform 
all the operations cold, as the heating of the metal destroys the qualities im- 
parted to it in the softening process. After having been treated the steel can 
be forged cold, can be twisted or bent in a way it would not stand before treat- 
ment, and can finally be tempered as desired. Any of the well-known brands 
of tool steel can be subjected to this process, and can afterward be treated in 
the usual way.—[Iron Age. 


WITH Hon. Abram S. Hewitt studying the basic steel trade of Europe with 





a view to the establishment of this industry in the South, and telling the Eng- 
lish iron makers that this section is to be the center of the world’s iron and 
steel trade, and with the members of the English Iron & Steel Association 
preparing to visit the iron districts of Alabama and Tennessee this Summer, 
the prospects are favorable for this section receiving a great deal of public 
attention.—[Manufacturers’ Record. 





THE tunnel under the Hudson, at New York, is to be 5,600 feet long. 
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INDUSTRIAL SUMMARY. 


New Enterprises :-— 
IRON AND STEEL. 

The new steel company at Reading, which is to use the rail plant of the 
Philadelphia & Reading Railroad Co., is to be known as the Carpenter Steel 
Co., Mr. J. H. Carpenter, of New York, being its principal member. 

The Virginia, Tennessee & Carolina Iron & Steel Co., incorporated at 
Goodson, Va., two years ago, have filed acharter at Richmond. The capital 
stock is $4,000,000. Offices are to be at Goodson, Pineville, Ky., Cranberry, N. 
C., and Jersey City, N. J. F. W. Huidekoper, of Washington, D. C., is 
president. 

A charter has been issued to the Logan & Strobridge Iron Co., of New 
Brighton, Beaver County, Pa. The capital is $75,000, and the incorporators are: 
John H. Logan, Allegheny City; Turner Strobridge, Big Beaver Township ; 
Charles C. Robinson, L. Roggen Strobridge and Persifer D. Hall, New 
Brighton. 

A charter was issued on the 23d of May to the Bates Steel Co., of Philadel- 
phia, with a capital of $100,000. The incorporators were John F. Bickle, of 
Morton, Pa.; Lewis Wiener, Augustus Hunt, Edward P. Kershow and F. G. 
Bates, of Philadelphia; Isaac L. Miller and William H. Miller, of Media; and 
Barton Pardee, of Lock Haven. 

The Kittanning 77mes states that a company of Pittsburgh capitalists has 
purchased the old Rough Run Furnace with 1,500 acres of land and two new 
gas wells, and will build ore furnaces, glass works, etc., on the site just as 
soon as they can get the branch railroad, which was quite recently surveyed 
and run directly to the Rough Run, completed. 

The Glenmore Iron Co. wiil erect a large plant on the Glenmore estate, 
three miles from White Sulphur Springs, W. Va. They have acquired 3,000 
acres of land, upon which there is a vein of iron ore, from forty to sixty feet 
thick, and six miles long, which can be mined by open cutting. The Chesa- 
peake & Ohio Railroad will run a branch line to the works and mines. 

A Findlay, O., dispatch, June 4, says: The great plant of the Kellogg 
Seamless Tube Co. was to-day set in operation in this city with a large force of 
men testing the new process of making seamless tube. The process, which 
was to-day proven a grand success, will revolutionize the tube business. So 
well is the company satisfied, that an increase in their capacity has already 
been ordered. Hon. Howes Norris, of Boston, Hon. Benjamin Butterworth 
and Powell Crosby, of Cincinnati, are leading stockholders in the concern. 

MACHINERY. 

The Allentown Hardware Co. have been chartered at Allentown, Pa. 

W. B. Snead & Co. have contracted to build new machine shops at Lynch- 
burg, Va. 

The Gracy Lubricating & Machinery Co., of St. Louis, has filed articles of 
incorporation, with a capital stock of $25,000. 

W. A. Chesterman, of Richmond, has been awarded a contract to build an 
addition to the machine shops of the Richmond & Allegheny, in Richmond. 


Enlargements, Additions, etc.:— 

The Stewart Boiler Works, Worcester, Mass., has purchased land upon 
which to build new shops. 

The Richmond & Allegheny is building a round house and machine shop 
at Gladstone, Va., which will be completed by July 1. 

The Simmonds Rolling Machine Co., of Fitchburg, Mass., has increased 
its capital stock from $400,000 to $600,000. 

Armstrong Bros., of Springfield, Ohio, will, it is reported, move one of their 
machine shops, valued at $75,000, to Florence, Ala., later in the year, 

It is stated that Mr. John Gubbins, proprietor of the Excelsior Machine 
Works, Chicago, is about to build a boiler shop 4oxroo feet. The locality 
selected is No. 3 Mather St. 

A little over a year ago the Reliance Gauge Co., of Cleveland, O., leased a 
three-story block in which to manufacture their Reliance safety water columns. 
This was expected, when leased, to be ample for the business for at least five 
years. Some idea of the way it is growing may be had from the fact that they 
are already putting up an addition to the block. 

The Newport News & Mississippi Valley Co. is now building new shops at 
Memphis, Tenn. The buildings include machine and car shops and a round- 
house. It is also enlarging the old yard and building a new one. The work 
is to be completed by September. The company has bought 1,600 acres of land 
at Clifton Forge, Va., and it is said will build large machine shops there. 

Messrs. G. A. Crosby & Co., Chicago, manufacturers of presses, dies and 
special machinery, inform us that they are now occupying their new building, 
located at 176 and 178 South Clinton St., between Adams and Jackson, one 
block West of ‘Union Depot.” They have made the change in their location 
to meet the rapid increase in their business, and have greatly enlarged their 
plant by the addition of the most modern machinery especially adapted to their 
work. The principal features of their new building are, that it is a strong, sub- 
stantial, three-story building, with pressed brick and iron front with stone 
trimmings. It is 40 by 140 feet and has fine light on three sides. In the rear 
is their blacksmith and forging shop, 20 by 4o. 


Fires and Accidents :— 

Erie (Pa.) Malleable Iron Co., Limited, May 30; entire plant. 

At New York, May 26, No. 81 John street, occupied by the Pittsburgh Tube 
Co. and others. Loss $10,000 on stock, and $300 on building. 

About 200 feet of the Cleveland Rolling Mill Co.’s brick wire works (an- 
nealing department) fell with a crash, last Thursday ; loss, $5,000. 


Failures, Shut-downs and Wage Matters :— 
The assignment of Lewis Passmore, of Philadelphia, trading as the Glen- 
more Foundry, which was for the benefit of all the creditors, was recorded 





last week. J. W. Shimer, of the firm of L. & R. Wister, is named as the 
assignee. The amount of assets or liabilities is not known, but it is said by 
interested parties that the firm will be able to pay dollar for dollar. 

Some Pittsburgh rolling mills are considering a Io per cent. cut. 

The Danville (Pa.) rolling mills have abandoned their offer of $3.25 per ton 
for boiling, and are now paying the old rate, $3.60. 

After a continuous run of 14 months, the National Furnace, at De Pere, 
Wis., was blown out on the 18th ult. During the last two weeks ofits run the 
furnace produced 939 tons of pig iron. 

Sharon Furnace, at Sharon, Pa., operated under lease by Spearman, Col- 
lord & Co., was blown out last week. It has been turning out about 75 tons 
of metal per day. The lease expires in July next, and although the lessees 
have the privilege of renewing it at present terms, it is thought that they will 
not doit. The furnace is owned by Boyce, Rawle & Co., of Sharon, Pa. 

Owing to the depression in the iron market, and in view of the vast 
amount of iron now in stock at their various furnaces in the valley, the Col- 
umbus & Hocking Coal & Iron Co. shut down on the 23d ult. their Winona and 
Buchtel furnaces indefinitely. This leaves the Bessie, at New Straitsville, and 
the Hattie, at Greendale, the only furnaces now in blast in the valley. Four 
hundred men are thrown out of employment. 


Works Starting Up:— 

Lucy Furnace (charcoal), at Mount Union, Pa., has recently been thor- 
oughly repaired and improved, and will be started up in a few weeks under the 
management of John Whitehead, the owner of the furnace. 

The plant of the Oil City Tube Co., at Oil City, Pa., which has been running 
single turn for some time, was put on double turn last week. The report that 
a strike had recently occurred at the works is without foundation. 


General Industrial Notes :— 

Messrs. George H. Hull & Co., pig iron merchants, of Louisville, Ky., and 
St. Louis, Mo., have established an office at No. 71 Broadway, New York, Mr. 
Jared M. B. Reis being manager. 

Mr. S. J. Law, formerly with Fairbanks & Co., has accepted a position with 
the Oil Well Supply Co., of Pittsburgh, and is looking after the trade for this 
firm throughout the gas belt territory of Ohio and Indiana. 

The tna Machine Co., Warren, O., on last Wednesday, received an order 
from the Youngstown Bridge Co., Youngstown, O., for an engine to drive the 
machinery in the bridge works they are now building at Hazelton. 

The following is the report of Fayette Brown, receiver of Brown, Bonnell & 
Co., of Youngstown, for April, 1889: Balance on hand, April 1, $6,729.93; 
receipts in April, $228,720.31 ; total, $235,450.24; disbursements in April, $229,- 
722.93; balance on hand April 30, $5,727.31. 

The Laidlaw & Dunn Co. have received the contract for the entire pump- 
ing outfit to supply the United States Barracks, at Newport, Ky. This outfit 
is located at the new reservoirs of the Covington Water Works. This concern 
is doing a large business in their standard “ Duplex” pumps. 

Sealed proposals will be received at the office of the supervising architect, 
Treasury Department, Washington, D. C., until 2 o’clock Pp. M., on the 12th day 
of June, for furnishing and putting in place, complete, in the post office, court 
house, etc., at Syracuse, N. Y., one hydraulic passenger elevator. 

The Phoenix Iron Works (W. H. Thompson, proprietor), Cleveland, O., 
have been engaged since January Ist on outfit of cranes and machinery for the 
Anniston (Ala.) Pipe Works. The order includes about twenty-five cranes, 
ranging in capacity from five to thirty tons each, and will aggregate near $100,- 
ooo, This, in addition to numerous other orders accepted and under way, has 
necessitated double time. Mr. Thompson has also lately shipped a 5-ton trav- 
eling crane to the Volk & Murdock Iron Works, Charleston, S. C., and a 1o-ton 
pivot crane to the American Bridge & Iron Co., Roanoke, Va. 

Hulet, Holmes & Co., Berea, O., manufacturers of pick handles of all sizes, 
have lately placed on the market a new and improved clothes bar, called the 
“Eclipse,” which has great merits. Its construction is simple and durable, 
and wherever it has been used it has given the best of satisfaction. The pick 
handles made by this firm are all from the best selected second-growth of 
hickory, and for beauty and finish cannot be excelled. The company also man- 
ufactures neck-yokes. The material used is the best second-growth ash. We 
call attention to the trade on the specialties manufactured by this company. 

The Bucyrus Foundry & Machine Co., of Bucyrus, O., have been established 
the past eight years, and have steadily increased their business, so that at the 
present time they areemploying 150hands. Their specialties are steain dredges 
and steam shovels. The products of this company are shipped all over the 
Union. They also have a good foreign trade. This year’s trade shows a slight 
increase over last year’s, and the company report the prospects for this season 
very good. The officers are: Col. W. H. Harris, president; Howard B. Hills, 
vice-president and treasurer; W. B. Crittenden, manager; A. B. Stetson, super- 
intendent; A. W. Robinson, assistant superintendent. 

The American Nail Machine & Manufacturing Co., formerly of Ashtabula, 
O., have lately moved into their new and commodious plant at Findlay, O. The 
buildings of this company are all built ofstone; dimensions of the main build- 
ing, 290x50; foundry, 50xSo. This company manufactures the well-known 
American nail machine, and the American high-speed engine. This engine is 
especially adapted for electric power plants, where high speed and power are 
anecessity. This company has splendid shipping facilities, being connected 
with switches to three different railroads. The officers of the company are as 
follows: P. F. Good, president; John A. Scott, vice-president; A. W. Call, 
secretary. 


“Tr is astonishing what one moderately productive well will do when the 
gas is properly handled. In the State of Indiana, the town of Portland, which 
has 2,000 inhabitants and several manufactories, is supplied from one well, 
with a capacity of 875,000 feet daily, and one mill there with an engine uses 


20,000 feet each day.” 









"THE IRON TRADE REvVIEw. 





METHODS OF USING AERATED FUEL. 
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AERATED FUEL. 


Just at present the all-important subject under consideration by the manu- 
facturers in this country is economyin fuel. None are more deeply interested 
in this subject than iron workers. Natural gas has a certain claim to economy 
in the gas regions, a limited area of the entire United States. Coal has a right 
to be classed as a cheap fuel in many places, yet all of our manufacturers can- 
not locate in just these particular places nor can they sacrifice their costly 
plants in order to move to the coal, gas or iron regions. The next thing for 
them to consider is how to bring cheaper fuel to their own locality. Trans- 
ferring, handling and storing coal is an expensive operation. Natural gas 
cannot be supplied at a very great distance from the well, but crude oil can 
be transported at avery slight cost to most any part of this country, hence 
manufacturers are interested in this particular portion of the fuel question 
referred to above. It has been our privilege lately to inspect the method 
employed by the Aerated Fuel Co., of Springfield, Mass., in burning crude or 
fuel oil, and herewith give illustrations of same, and a statement of what we 
saw and heard, thinking it will prove interesting to our readers. 

Fig. 1 shows the application of this system undera return flue boiler, 
which has been used by the Boston & Albany over 20 months, and the Aerated 
Fuel Co. are now fitting up the electric light and heating plant connected 
with the Boston & Albany’s new $2,000,000 depot in Springfield, Mass. 
Among the many advantages claimed by this system over coal are: Uniform 
heat, constant pressure of steam, no ashes, clinkers, soot or smoke, and, con- 
sequently,clean flues, one man attending from roto 15 100 horse-power boilers, 
burning this fuel easier and with less trouble than one boiler burning coal. 

Fig. 2 shows the application ofthis system under forge fires, showing a por- 
tion of one side of the Upson Nut Co.’s plant, Cleveland, O., (where 130 burners 
are in operation) used for forging nuts and bolts. On all work of this kind not 
only does the oil cost from 4o to 80 per cent. less that coal, but the dies wear 
longer, there being less scale on the work. The heat is uniform and can be 
maintained from morning until night without any cessation, enabling the 
workmen to do more and better work. The whole system permits the storage 
of all the oil below the burners, thereby meeting the requirements of the 
insurance companies. The location of the oil storage tank is shown in the 
cut, and all the oil pipes are on or below the floor line. 

Fig. 3 shows this system as applied to a forge suitable to do a large vari- 
ety of general work. One cylinder containing six burners is placed on one 





FIG. 2.—APPLICATION OF 


side only, leaving one end open to receive the work. If desirable, both ends 
may be left open, especially when you have to heat long pieces of iron or 
steel in the center, like railroad frogs, guides, etc., or bridge girders or trusses. 
By using an adjustable or movable brick partition in the furnace you can shut 
off as many of the burners as are not required for the work being done. 
We saw this style of forge in operation at the Boston & Albany repair shops 
in Springfield, Mass., where this system is generally employed, and was 
informed bythe superintendent that he regarded this as far superior to coal 
in every respect, particularly for work requiring a high degree of heat at 
short notice. 

Fig. 4 illustrates the interior and an end view of the burner cylinder, 
showing the proper position of governing float valve when cap is on the end 
of the cylinder. 

Fig. 5 shows the proper position of valve, etc., when cap is iu the center 
or underside of cylinder. 

The object of this float is to prevent the flowing of oil into the cylinder 
and rising above the mean level as established by the governing device in 
each cylinder. This prevents flooding in any manner, and is an important 
safety device that is highly commended by insurance companies. When the 
oil is being burned and falls below the mean level, this float drops of its own 
weight so as to open the valve shown at the end of float arm (Figs. 4 and 5) 
permitting oil to flow in until the mean level is reached, at which height the 
float closes the valve again. The sectional cuts also show that if from any 
cause the float should sink, the valve would also be closed and prevent the 
flowing of oil just in the manner as described above. This device effectually 
prevents any possibility of flooding the furnace or overflow in the tanks. 

The proprietor of one large manufacturing company says that he “ con- 
siders that the money he spent in the purchase of the oil apparatus furnished 
by the Aerated Fuel Co., of Springfield, Mass., the best investment he ever 
made.” His help claim they do more and better work, and earn more money 
than with coal fires. He also says the trade like the finish of his goods better 
than when worked in coal, the reason of which seems to be that the oil flame 
does not scale as the coal does. “T had but one 
trouble with this oil, and that was when I first got it in running order. The 
insurance companies ‘kicked,’ as the saying goes, claiming the process was 


Another manufacturer says : 
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not safe, and I just took them and showed them wherein the safety was and 
prominent features in the process. They kept strict watch for a long time, 
but could not find one bit of fault with what the Aerated Fuel Co. have done. 
They have made a study of this insurance business and all its requirements in 
a manner satisfactory to the insurance people.” We were then shown the 
forge department, and describe the process as follows: 

This system is first-class in regard to safety, and, when put in like our 
plant, meets with the requirements of all first-class insurance companies, in 
fact, the Home Insurance Co, say that this is so, and when you satisfy that 
company, you are doing pretty near the right thing. You see our tanks are 
out of doors, underground (see cut No. 2, “Upson Nut Co.”), the oil is drawn 
from them into a small cylinder attached to and directly under the oil pump. 
This cylinder is provided with a float valve which controls the height of oil, 
the glass sight-gauge showing at all times the exact height of oil all through 
the factory, and if one or more workmen should put out their fires simultane- 
ously, this float would stop the pump, and only permit its working again after 
the oil had fallen below the regulated level. Thus, you see, all the oil there 
is in the factory at any time amounts to only a few gallons, and by opening 
a valve in the oil pipe on the floor near the outside wall, all the oilin the pipes, 
etc., can run back into the main tank out doors, thereby adding another safe- 
guard. Then again, suppose an accident happened in your factory, the engi- 
neer or anyone by stopping the air compressor puts out instantly every forge 
and other fire connected with this system inthe building. On the burner 
cylinders there isan angle valve to govern the exact amount of oil to be admit- 
ted to the cylinder. Suppose that this valve refuses to work, or is left wide 
open by an operative, and that the large float does not do its duty, which is 
not at all likely, still we will suppose such a case. We are still protected 
by another and positively automatic shut-off (cut No. 4 cylinder cut open) 
valve right inside of each burner cylinder which will not allow the oil to get 
above the level you now see in the glass sight-gauge on the other end of this 
burner cylinder, and here you have safety again. Ifa fire should occur in a 
building where coal was being used, the workmen rush out and leave the fac- 
tory on the first alarm of fire and also leave ina forge of 4o fires, each with 
100 or 200 Ibs. red hot coals, about 6,900 Ibs. in all, that cannot be extinguished, 
and when the floor overhead falls, these hot coals add just so much fury to the 
flames. With oil fires the workmen leave them burning and rush out of the 
building. There are two ways to stop every fire at once, and not go near 
them. One by stopping the air compressor, and the other by shutting off 





AERATED FUEL TO FORGE FIRES. 


the oil at the tank outside the building. 
amount to only a few gallons. 
Aerated Fuel Co., and put in operation by them at their own suggestions, 
so as not only to comply with the insurance regulations, but also to have 
the best system there is. 

The air compressor iscontrolled by a governing device that is so sensi- 
tive that as each fire is stopped this automatic governor gradually shuts off 
steam in the steam cylinder, so that if all the fires are shut off entirely the 
air compressor is at a standstill, and will not move until the fires are 
started up again. 


The oil left in the building would 
All these precautions have been taken by the 





American Machinery Exhibits at Paris. 

The American machinery exhibit at the Paris exposition occupies one- 
third of the entire space in the big Machinery Palace, which is nearly 1,400 
feet long, 370 feet wide and 170 feet high. That electricity constitutes an 
absorbing problem of mechanical invention and physical discovery is shown 
by the prominence its apparatus occupies. Throughout Machinery Hall and 
in various other parts of the exhibition there are 500 exhibitors in this branch. 
The universality of the study devoted to it is shown in the range of the coun- 
tries represented by apparatus. These countries include France, Germany, 
Great Britain, America, Belgium, Switzerland, Algeria, Austria, Hungary, Chili, 
Denmark, Spain, Italy, Japan, Norway, Portugal, Russia and Finland. 

The Edison exhibit occupies one-half of the entire American frontage, cov- 
ering 9,000 square feet. It is the largest single exhibit in the Exposition. It 
is devised to illustrate in miniature most of the great practical results of Mr. 
Edison’s inventions. His entire category of inventions, numbering 493, is pre- 
sented either completely or by intelligible suggestion. The phonograph and 
the American writing machines are the popular delight of the Exposition. 
Every nation will find one of the phonographs speaking its own tongue, a 
sufficient number of machines being suitably equipped for the performance of 
this marvel. 


THE Aurora Nail Works, of Aurora, Ind., one of the largest manufactories 
in the State, has contracted to remove to Marion, same State, to secure free 
gas. The factory expects toemploy 500 men. 
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AMONG ‘THE IRON MINES. 
Gogebic Range: 

M. E. Harrington & Son have taken a contract to do considerable diamond 
drilling at the Volunteer mine. They are experienced men, and will be a val- 
uable acquisition to the prospecting force of the mine.—[Iron Ore. 

The work of prospecting on Section 33, just northwest of this city, is pro- 
gressing favorably. The vein has widened from 6 to 36 inches, and the quartz 
shows free gold quite plentifully—enough to please all who have an interest in 
the property. An assay made by Mr. Mintz gave $41.25 in gold, while one by 
Mr. Uddenberg gave $43, $2 of which was silver. The prospect starts out well, 
the vein is evidently a true fissure, and the hopes that are entertained for its 
richness and permanency, seem to have splendid grounds for realization. 
[Iron Ore. 

A find of hard hematite ore is reported in the south drift of the East New 
York mine, from the 150-foot level. Samples of the ore show it to be of great 
In the drift to the north thirty-three feet of ore has 
It looks well, does the East 


richness, and a Bessemer. 
been cut without yet passing through the body. 
New York, and no mistake. 

Shipments from the West Cary and Cary, which are practically one mine, 


{Iron Ore. 


have been increased somewhat this week, sending out about 4oo tons each 24 
hours. The stock piles are about cleaned up, and a more vigorous under- 
ground development will be commenced in the way of sinking and opening 
These mines will make a very fair record thisseason, and are 
finely equipped with machinery for so doing.—[Pick and Axe. 

The shaft at the Atlantic has reached a depth of 190 feet, and the work of 
cross-cutting is now being done, both to the south and north. In the north 


up new ground. 


cross-cut a good showing of ore has been struck the present week, and the 
same will probably prove that the ore body lies in that direction. The prop- 
erty will be developed throughout the season under the management of Mr. 
Shafner, of the Iron Belt. 


At the Sparta, formerly the Chicago, work is progressing finely. 


[Pick and Axe. 

The new 
shaft is now down 115 feet and is looking very good. They are at present work 
ing in a banded formation of slaty jasper-like rock, and they will keep going 
down. Considerable trouble has been had with the water, which is keeping a 
A new boiler is being placed in position, as the old one 
Capt. 
McLeod, who is in charge, has considerable faith in the future of the property. 


No. 6 Knowles busy. 
was found to be too small to make steam for both hoist and pump. 


—[Iron Spirit. 
70 feet, and the com- 


The shaft at the Kingman property is down nearly 7 
pany has putin a small but well built duplex hoist and fire box boiler, and 
intend to keep at work. Quite a large amount of money has been expended on 
this property, but the management had failed to locate themselves until the 
present shaft was sunk, under the direction of Capt. McLeod, who now has 
charge of the property, and there is now no doubt but that ore will be found 


within a short time if it exists on the property.—[Iron Spirit. 


Menominee Range:— 

The main working shaft at the Millie mine is being provided with a shaft 
house and cage for hoisting the ore instead of the old-fashioned bucket that is 
now used. A new hoisting plant, compressing air engine, 16 by 24, and three 
4-foot drums, is also being putin. The Millie continues to improve, and will 
ship more ore this season than in any previous season.—|Menominee Range. 

Six test pits were started on the Hamilton property yesterday for the pur- 
pose of locating the new shaft, which will be started at once when this point is 
settled. 
thus avoid the difficulty of sinking a shaft through quicksand. 
their shaft it will be pushed forward as rapidly as possible by raising and 
It will be connected with the present shaft by drift 
This practically ends the possibility of negotiations with the 


Supt. Jones hopes to strike adry ledge at one of these points, and 
Having located 


sinking, until complete. 
at 1,300 feet. 
Iumbermen’s Mining Co. for connecting the Hamulton shaft with the Luding- 
ton A shaft, because with a second shaft on the Hamilton property, the neces- 
sity for any such connection will cease.—[Range. 

Mine Inspector Knight and the editor of this paper were piloted through 
the Hamilton mine by Capt. Carbis last Saturday afternoon. Since the writer 
was in the shaft, about two years ago or more, the shaft has been sunk about 
5co feet, and is now 1,270 feet deep. At a depth of 1,125 feet, a cross-cut was 


driven 4o feet in clean ore, and shows a breast of the same material. From 
this point a horseshoe bend is made around a block of ground that is left for 
a pillar to support the shaft, and a drift 70 feet long has been driven east, 
which also shows a clean breast of ore. 
this drift which is now down about 20 feet. The bottom of the shaft is now 
entering the foot-wall, and the material taken from there is mixed with rock, 
At a depth of goo feet a 


2as been blasted out, and a powerful Worthington pump is 


and will soon be valueless as a product of the mine. 
large room 
stationed in it to pump the water from this levelto the surface. Steam is used 
as a motive power to run the pump, which makes this room very hot and dry, 


the temperature ranging from 110 to 120 degrees.—[Range. 


« 

Marquette Range :— 
The Jackson Iron Co. are doing some exploratory work with a diamond 
Work was commenced in the ravine 
near the residence of Mr. Sundberg last week. 


drill, on the north side of Teal Lake. 
[Negaunee Herald. 

On the East Negaunee range work is being pushed at the Negaunee, Buf- 
falo, South Buffalo, Boston, Queen and Prince of Wales. The combined out- 
put will cut quite a figure in the shipments of the Marquette district. 
[Negaunee Herald. 

Joseph Kirkpatrick is exploring for the Pittsburgh & Lake Superior Iron 
Co. near the Volunteer mine. Ore is known to exist there, and anew mine 
may be looked for in that district. Mr. Wm. Kirkpatrick, a former resident 
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A winze is being sunk in the end of | 








> 


of this county, who has been at Siiarpsville, P. 
charge of the operations, it being the intention of Joseph Kirkpatrick, Sr., to 


1., for several years, will assume 
go to Europe this Summer.—[Negaunee Herald. 

The Marquette J/ining Journal was shown some very fine specimens of 
iron ore recently which were taken from a test pit being sunk on a tract, some 
15 miles southwest of Republic, on which Mr. D. H. Ball, of this city, is con- 
ducting explorations under an option from the Michigan Land & Iron Co. 
The tract is described as the northeast quarter of the southwest quarter 
of section 21, 45-31. The pit is down about 18 feet, and the ore was encoun- 
tered at this depth. At the depth stated there is 
three feet of ore, similar in structure and appearance to the Republic ore, and 
itis thought that a workable body will be found in place at greater depth. 
A small force is at work on 


It appears to be an outcrop. 


The trend of the formation here is east and west. 
the property, under direction ofa competent mining man, and the work of 
testing the tract is being systematically prosecuted with encouraging promise 
of good results. Wm. J. Stevens, of this city, holds an option on the north- 
west quarter of section 22,in the immediate vicinity of the Ball option, and 
will thoroughly explore the tract this season. 


General Lake Superior Mining Notes: 
iSPECIAL CORRESPONDENCE OF THE IRON TRADE REVIEW 

ISHPEMING, MIcu., June 4.—Most of the mines of this (Marquette) district 
will this season pursue the policy of mining and shipping as much ore as they 
can get out without crowding the mines too hard. The effect of this will cer- 
tainly be to keep the price of ore low, and from the present indications the ore 
production of the Lake Superior field for the present year will not fall below 
5,500,000 tons, and will very likely reach 6,000,000 tons, as against 5,023,279 tons 
Where the extra ore will go is a problem. 
Southern iron makers are getting rates on ore freights from Ishpeming to 


mined and shipped in 1888. 
Bessemer, Ala., and other points in the Birmingham district. The best figure 
so far obtained has been little less than $6.00. Whether Southern iron makers 
can use any lake Superior ores for mixing with native ores in furnace with such 
a high freight rate, is a point that can be settled only by trial. The experi- 
ment looks a trifle doubtful. 

The management of the East New York mine, of this city, expects to ship 
50,000 tons of ore this year. A recent find of Bessemer ore is reported from 
this property, on the 150-foot level. 

The American mine, seven miles west of Ishpeming, made a sale of 20,000 
tons of ore to Carnegie, Phipps & Co., a few days ago. The mine will ship 
about thirty-five to forty thousand tons of ore this year. 

The Lake Superior Iron Co., which is a wealthy but extremely conservative 
company, will probably ship less ore this year than last. The prices realized 
for ore are not satisfactory, and the company prefers having its ore in the 
ground to selling it at an unsatisfactory price. This mine has produced over 
4,500,000 tons of ore, and were the management to push the work of develop- 
ment and mining, the Lake Superior could produce five or six hundred thou- 
sand tons annually. 

The new “lake shaft" of the Cleveland mine will be a heavy producer next 
season. The surface improvements are ona scale that leads to the belief that 
this shaft willshortly become the principal part of the mine. It is an 
secret’ that nearly two-thirds of the ore produced by the Cleveland is mined 


open 


atamargin of only afew centsaton. The profit earned comes from the 
other third. The old workings of the Cleveland are growing deep and hard 


to work. 

The city of Ishpeming has decided to change its source of water supply 
from Lake Angeline to Lake Sally. 
the Cleveland, Lake Angeline and Lake Superior iron companies will mine 
ore from beneath the bed of the dried-up lake. 


Take Angeline will be pumped dry, and 


The citizens will get better 
drinking water, and the mines will get valuable ore deposits by the change. 
The Volunteer (recently Pittsburgh & Lake Superior) mine, Gen. Alger’s 
recent acquisition, will do a large amount of exploring with diamond drills. 
The Pittsburgh & Lake Superior Iron Co., which is principally owned by 
Ralph Bagaley, of Pittsburgh, and J. C. 
some exploring with diamond drills, near the Volunteer, this season. 


Kirkpatrick, of Negaunee, will do 


The Beaufort mine, in Baraga county, at the extreme western end of the 
Marquette range, will ship 10,000 tons of ore this year, the amount that royalty 
must be paid on. The Titan, adjoining the Beaufort, is not working, and prob- 
ably will not work this season. HORACE J. STEVENS. 
Opening up Southern Ore Lands:- 

Large areas of valuable ore lands are being quietly picked up throughout 
the Southern states, particularly in locations that are being developed, or 
likely to be developed, by railroad construction in progress and in contempla- 
tion. The recent victories of Southern crude iron makers in Northern markets 
are indications of further victories in finished iron branches, in which, so far, 
very little progress has been made. Vast coal areas are also being secured. 
Coke plants are being put up. Several rolling mills are projected, besides 
a number of establishments for the manufacture of equipments for railroads. 
The advantages of Southern iron makers are attracting more and more atten- 
tion, and the next general expansion of demand, which cannot be now long 
delayed, will stimulate iron making South of the Ohio on a grander scale than 
ever.—|[Railway Review. 

Iron Ore of Remarkable Purity: 

The new iron ore bed at Mineville, Essex County, N. Y., operated by 
Messrs. Witherbees, Sherman & Co., has lately been producing, from numer- 
ous openings, iron ore of such remarkable purity as to be a wonder, even to 
those familiar with that unique deposit of Bessemer iron ore. A sample taken 
so as to represent the average of a pile of about 400 tons was submitted to the 
company’s chemist, T. R. Woodbridge, who found that it contained per 


‘ 


> 
cent. of iron and 0.018 per cent. of phosphorus. Similar pockets of such ore 



















































have occasionally been found in the new bed, and from these pockets are often 
obtained unique crystals of magnetite, some of them 2 inches or more on the 
face. In the company’s office at the mines is a perfect octahedral crystal, 1% 
inches on the face, which can be readily lifted from its pocket of granular ore. 
—[Iron Age. 


Rich tron Mines in Oklahoma:— 

Dispatches from Oklahoma report the finding of rich iron mines a short 
distance from Guthrie. The ore is said to be very fine and probably contains 
65 per cent. ofiron. 
of the deposit made. 


A shaft will be sunk at once and thorough examination 


Lake Superior Shipments of Iron Ore:— 

Shipments of iron ore from the mines of Lake Superior for the season o, 
1889, up to Wednesday, May 29th, are as shown by the appended statement, con 
densed from the Marquette Mining Journal : 
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Vital Statistics and the Federal Census. 
We print the following by special request from the Census Office : 
DEPARTMENT OF THE INTERIOR, ) 
CENSUS OFFICE, 
WASHINGTON, D. C., May 1, 1889. J 
To the Medical Profession: 

The various medical associations and the medical profession will be glad 
to learn that Dr. John S. Billings, Surgeon U. S. Army, has consented to take 
charge of the Report on Mortality and Vital Statistics of the United States as 
returned by the Eleventh Census. 

As the United States has no system of registration of vital statistics, such 
as is relied upon by other civilized nations for the purpose of ascertaining the 
actual movement of population, our census affords the only opportunity of 
obtaining near an approximate estimate of the birth and death rates of much 
the larger part of the country, which is entirely unprovided with any satisfac- 
tory system of State and municipal registration. 

In view of this, the Census Office, during the month of May this year, will 
issue to the medical profession throughout the country “Physician’s Registers,” 
for the purpose of obtaining more accurate returns of deaths than it is possible 
for the enumerators to make. Itis earnestly hoped that physicians in every 
part of the country will co-operate with the Census Office in this important 
work. The record should be kept from June 1, 1889, to May 31, 18go. 
26,000 of these registration books were filled up and returned to the office in 
It is hoped that 


Nearly 


1880, and nearly all of them used for statistical purposes. 
double this number will be obtained for the Eleventh Census. 

Physicians not receiving registers can obtain them by sending their names 
and addresses to the Census Office, and, with the register, an official envelope 
which requires no stamp will be provided for their return to Washington, 

If all medical and surgical practitioners throughout the country will lend 
their aid, the mortality and vital statistics of the Eleventh Census will be more 
comprehensive and complete than they have ever been. Every physician should 
take a personal pride in having this report as full and accurate as it is possible 
to make it. 

It is hereby promised that all information obtained through this source 
shall be held strictly confidential. ROBERT P. PORTER, 

Superintendent of Census. 
The Davis Platform Binder. 

One of Cleveland’s rapidly growing institutions is the Davis Platform 

sinding Co. 


The works are rushed with orders, and the prospects for the 


future are glowing. Ofarecent test of the Davis binder in Texas, the Dallas 


Vimes-Hlerald, in the course of a long article, says: ‘“ The interest awakened 


is so general among this class of our readers that a 7?mes-//erald reporter was 
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sent out yesterday afternoon to the farm of Mr. Rush, about one and one-half | 


miles west of Dallas, where the new candidate was found at work in a field of 
heavy wheat. Our representative found a large number of farmers and ma- 


chine men watching the operations of the platform binder and an elevator 


binder in the same field, and the scene was truly a remarkable one. The | require this season will be furnished by American manufacturers.” 
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elevator binder was drawn by two large mules and two medium-sized horses, 
and even this aggregation of muscular ‘brawn’ had to keep right down to 
business to get along with any degree of comfort. The platform binder, on 
the other hand, was pulled by two little Texas ponies, who walked along with- 
out any apparent discomfort and without ‘sweating a hair.’ The reporter, in 
company with a score or more of other spectators, followed the machine 
around the field a number of times, and there is no disputing the fact that it 
bound tighter, handled the grain better, cut a wider ‘swath,’ moved over the 
ground faster, aud did nicer, smoother work in nearly every respect than the 
elevator binder. The spectators, as far as inquiry was made and opinions 
expressed, were unanimous in the verdict that the new machine was a perfect 
success and destined in the near future to seriously interfere with the busi- 
ness of the older concerns, from the fact that it can reasonably be expected to 
lessen the cost of harvesting grain fully one-half.” 


Transmission of Power by Vacuum. 

London /ndustries says that the Popp Company, in Paris, for the distribu- 
tion of compressed air for working clocks, and also for motive power purposes 
on a large scale, has a rival in a company which sells power by means of rare- 
fied air. The works are situated in the Rue Beaubourg, and were established 
in 1885, and contain three steam-driven air-pumps, which produce in the net- 
work of distributing pipes converging at the station a vacuum of about 20 
inches of mercury. The motors at the subscribers’ premises are similar in 
construction to small steam engines, and work by reason of an excess of press- 
ure of the atmosphere over that in the exhaust pipes. There are in all some 
150 motors at work, varying in power from '% horse-power to 2's horse-power, 
and the greatest distance from the station 2,500 feet. One of the directors of 
the company has recently read a paper before the Paris Society of Civil 
Engineers, in which he gave the efficiency of these vacuum motors at 81 per 
cent.; but the system is obviously only applicable over small areas, and can, 
therefore, not compete with Popp system of compressed air distribution over 
large areas. An attempt to utilize rarefied air for working dynamos, and thus 
supply electricity from the station in the Rue Beaubourg, has failed, owing to 
the low efficiency of the system as a whole and the complications it entails. 
The company have, therefore, installed at their station dynamos and separate 
engines for the direct distribution of current, and this machinery is worked 
in the evening, whilst the vacuum pumps are worked during the day. 





Steam Hammers vs. Forging Presses. 

In his inaugural address, as President of the Iron & Steel Institute, Sir 
James Kitson says: “A reference to the steam hammer has a special interest 
at this moment, as 1t isa tool which appears to have reached its fullest devel- 
opment,” and gives alist from Messrs. A. & C. Casolonga’s memoir on steam 
hammers, of the heaviest hammers in Europe. England has one 30-ton 
hammer and one of 35 tons, double-acting. There is one 50-ton hammer in 
Germany and one in Russia of the same weight. In France there are two 
100-ton, one So-ton, one 50-ton, two 4o-ton, one 35-ton, with three 25-ton and 
four 20-ton hammers, all double-acting. The reason for this array of steam 
hammers in France is that the French government has encouraged their con- 
struction by continuous contracts for heavy artillery. 

The forging capacity of England is not represented by steam hammers, 
as hydraulic forging presses in the works of Whitworth, Vickers, Brown and 
Cammell do, it is claimed, superior work to that accomplished by hammers. 
Sir James Kitson reasons that the effort of the hammer is abrupt, and the 
force of the blow is absorbed to a great extent on the surface of the forging, 
and if the hammer is not up to its work piping is apt to result; with the press 
of 4,000 or 5,000 tons, however, the action is described as “silent, slow-working 
and irresistible,” and it is held as certain, as the hammer cannot develop in 
its fall the full amount of energy stored up in raising it, that a press of less 
than 3,500 tons power would be equivalent to a 100-ton hammer. 


Increase in Lake Tonnage. 

The following table, prepared by the government bureau of navigation, 
giving the number and tonnage of the sailing and steam vessels to which offi- 
cial numbers were assigned during the four months ending April 30th last, 
shows the wonderful progress the lake trade is making: 


Sailing Vessels Steam Vessels. 
DIVISIONS = tot: 


No Tonnage No Tonnage 

New Fngland...... s 5,370.19 6 494.19 
Middle Atlantic and Gulf... ia ; silt aaiaes 62 4,940.15 33 7332-46 
Pacific ca tue Ph gtaMeM ahd eats has GAs Real Cn AWeecu anes aaee 12 30.03 27 3,4 2 
Northern lakes...... ‘ ( 3,767.66 43 39, 353.19 
Western rivers ; ‘ ‘ : cane 17 108.85 
otal 112 14,808.06 1 2¢ 53.741.14 


The new tonnage on the lakes (all new vessels) comprised over two-thirds 


of all the new tonnage of the country during the last quarter year.—|[Plain 
Dealer. 
Steel Rail Prices. 
Mr. Carnegie is quoted by the New York //era/d as follows: ‘Steel rails 


recently sold in Pittsburgh as cheap as delivered in London by English manu- 
facturers, £5 per ton. The prices we are getting for steel plates are about the 
same as prevailin England. Hitherto English prices have depended on the 


American demand. Now the demands of the rest of the world, exclusive of 


America, keep manufacturers busy. As long as this condition continues 


America will be able to export to South American ports articles in which 
heretofore she has not been able to compete with Europe, so there appears 
now to be a great chance for America to establish more extensive commercial 


relations with her neighbors. I predict that the steel rails which Canada will 
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THE RACE FOR CHEAP FUEL 


An Extensive Fuel Gas Plant. 

Akron, O., is to have an extensive fuel gas plant, which the Akron /eacon 
thus describes 

The generator house will be a two-story, brick structure, 50x75 fect in 


dimensions. The first story will be 13 feet high, and the floor will be four 


feet below the grade level. In this lower room of the building all generators 
will be placed. At the top of the generators, in which the gas is made from 
slack coal, will be an iron floor supported on heavy iron beams and columns, 
which will be the floor for the second story of the generator house. This 
second story will be used as an operating room from which coal will be 
charged into the generators, which open at the top, having a down draft, and 
all operating machinery will be placed in this room. The roof over this build- 
ing will rest on heavy wooden trusses of sufficient strength to carry coal con- 
veyors and coal bins, one of which will be placed directly over each generator, 
so that coal can be fedinto the generators automatically, if desired. The walls 
will be of brick with pilasters, and will present a handsome exterior. 

The boiler house and purifying house adjoining the generator house will 
also be of brick. In this will be placed a bat- 
tery of two boilers, and pumping machinery for water supply. 


This will be 20x30 feet in size. 


The purifying house will be 45x75 feet in dimensions. This room will 
have a capacity of six purifiers, each 16 feet square and 3 feet 6 inches deep. 
As an extension to this room will be a condenser and scrubber room which 
will be 22x24 feet in dimensions. In this will be located the condensers and 
scrubbers through which the gas passes after leaving the generators and 
before entering the purifiers. On the other end of the purifying room will be 
another extension in which large station meters will be located to measure 
Here the offices of the works will also be located, and will be fitted 
up in neatand comfortable style. All these rooms together, constituting the 
purifying house, will be built of brick, two stories high, with a mansard roof 


Several modern features will be 


the gas. 


construction in wood, forming a third story. 
introduced in these buildings. One will be a hydrauiic lifting apparatus for 
lifting and transporting large wrought iron covers, which form the tops of the 
16 feet square purifiers, and which enable one man to do this work. Another 
feature is the arrangement of the third story over the purifying house, which 
will be utilized for a revivifying room for the purifying material, which will be 
transported by conveyors from boxes up to the floor, and after being revivified 
by the action of the atmosphere will again be filled into the boxes by specially 
constructed spouts. This work, in most gas works, is done by shovels and 
wheelbarrows, and requires a great amount of labor, which can readily be 
understood when it is taken into consideration that one or more of these puri- 
fiers is filled and emptied every day. 

From the station meter the gas will pass into the main holder, which will 
be built on the telescopic principle, So feet in diameter and 20 feet deep sec- 
tions, giving the holder, when completed, a total lift of 40 feet. From this 
holder, which only takes gas intended for city distribution, the gas passes 
through a governor which is intended to govern the pressure on the street 
mains as may be desired. 

Another holder, 50 feet in diameter and 18 feet deep, will also be built, 
which is to act as a governing holder for producer gas to be delivered through 
a separate system of pipes to the sewer pipe and pottery works in the Sixth 
Ward. 

The generator house will have a capacity for eight generators which will 
have a capacity of making 2,000,000 feet of gas per day, for city distribution, 
It is 
thought that the producer gas for manufacturing purposes can be turned on 
in from 60 to go days, and that the gas for city distribution will follow soon 
It is certain that the plant will be in full operation by next 


besides producer gas which alone will equal 80 tons of coal per day. 


thereafter. 
Winter. 
To Test a New Utilization ot Refuse Coal. 

The possibility that the supply of natural gas will give out, and the fact 
that already its irregularity and expensiveness is creating serious apprehension, 
has stimulated inquiry at Pittsburgh as to other modes of producing cheaper 
fuel. 
of great fineness, and the results thus far attained are somewhat surprising. 
The 
test was between three furnaces, side by side, one running by natural gas, one 
by the Swindell gas device, and the other by natural coal, pulverized into a con- 


Among those recently tested is refuse coal, powdered into a condition 


The experiments are being made at the works of Morehead Bros. & Co. 


dition so excessively fine as to insure almost perfect combustion, and hence 
producing the greatest possible amount of heat. The combustion process is 
that invented by J.G. McAuley. The pulverization of coal, which hitherto, 
owing to its cost and the difficulty of controlling the product after pulveriza- 
tion, has been an expensive process, it is now claimed can be cheaply and rap- 
idly effected by the “cyclone” principle of counter currents of air, in the 
device controlled by Erastus Wiman, of New York, who has for a year been 
pushing forward the application of powdered fuel with a result now to be 
demonstrated. The claim that this coal can be used in competition with 
natural gas, and that it can with economy be substituted therefor, is a bold 
one, and the results of the tests to-morrow are looked forward to with consid- 
erable interest. 


A Wonderful Furnace. 

A surprising account is given of a furnace constructed by a Philadelphia 
inventor to secure the perfect combustion of coal, and thus avoid the great 
loss of heat and waste of fuel resulting from the imperfection of the best 
methods hitherto employed. ‘In a common cylinder stove, with a few kitchen 
so runs the statement of an eye-witness of one of the exhibi- 
tions of this invention—‘“ a fire was lighted, which, in a few minutes, without 
artificial draft, created a heat intense enough to melt cast iron, spiegel and 


shovels of coal,” 
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manganese ore. These results are accomplished by so arranging the fire that 
two different currents of air of different temperature pass through separate 
parts of the grate. A partial vacuum is created in the center of the grate, and 
a cyclone in the drum of the stove, thus producing perfect combustion all over 
the surface of the coal. In fifteen seconds from the lighting of the fire the 
A few seconds more and a rapid vibration occurs in the 
drum, and is felt all over the room with startling effect. The cyclone in the 
stove is raging in full force, the drum loses its heat, and it is discovered that 
Within four minutes from the time 
of lighting, the materials above mentioned may be melted, and yet the tem- 
A 50-pound charge of 
{National 


drum is red hot. 


the air is being drawn down the chimney. 


perature of the room may be kept at a moderate heat. 
coal will last 24 hours, so slow and so complete is the combustion.” 
Labor Tribune. 


Compressed Air Distribution at Paris. 

In connection with the system instituted at Paris some six or seven years 
ago, and widely noticed since then, of distributing power through underground 
mains in which a partial vacuum is maintained by air pumps at a central sta- 
tion, it is interesting to note that a compressed air system has also more 
recently been developed in that city, and is now, according to all accounts, 
meeting with general success. 
known as the “ Compagnie Generale des Horloges et Forces Pneumatiques, 
and commenced operations on a modest scale a number of years ago, when it 


The company prosecuting the undertaking is 


” 


confined itself to pneumatic transmission of time. In 1886 the company was 
re-organized on a larger scale and obtained a concession for forty years to 
distribute power by compressed air. A plant of 3,000 horse-power was 
installed at Belleville, and the work was pushed to such an extent that in addi- 
tion to a network of 39 miles of tubing given up to clock service there are now 
33 miles of underground mains conveying the compressed air for power 
purposes. 

In the Fall 
of 1888 six electric light central stations, each embracing 100 horse-power, and 


The two principal power mains measure 117% in. in diameter. 


three others of 50 horse-power each, were supplied with power by the company, 
and since then numerous smaller etectric plants, aggregating 350 horse-power, 
have been added. Besides these the company furnish air to a large number of 
other establishments, such as saw-mills, artificial ice works, printing rooms, 
and others. A large field, for the work of the company, is made available by 
by the circumstance, not, perhaps, peculiar to Paris alone, that there are many 
small industries requiring comparatively sinall powers, which, if furnished by 
independent boilers and engines, constitute relatively large items of expense, 
so large as to make any other reasonably cheap substitute highly welcome. 
These small industries have nearly all, where possible, availed themselves of 
the advantages of the compressed air system. 

Financially also, we are told, the success of the company is assured. Fur- 
ther concessions to extend the system have been granted by the municipal 
council of Paris, and its wider application, therefore, seems a question of but 
a short time. 
of the power for electric lighting and the company is said to already have 
contracts in them for supplying not less than 150,000 lamps. 


The new districts to be opened will require a large proportion 


German Competition in Hardwares 
“The metallurgical industries of the country,” says London /von, *‘ have 
been accustumed for a long while past to the accusation of undue tenacity to 
old and worn-out practices and old-fashioned methods of doing business. In 
consular reports and in other communications German enterprise has again 
and again been held up as vanquishing us in foreign markets by its adaptation 
of manufactures to the special reqirements of various customers. According 
to a speaker at the annual meeting last week of the Wolverhampton Chamber 
The fact is, 
it is stated, that there is no possibility of meeting the competition of the Ger- 


of Commerce, the accusation is in no wise warranted by the facts. 
mans in foreign markets. How poorly attempts at such a consummation are 
rewarded is seen in the case of the Wolverhampton chamber itself. In order 
that local makers might compete for the business, this institution, at some 
expense, recently imported a quantity of German locks, samples of those which 
According to Mr. J. C. Tildesley, himself a lock- 
maker, the prices affixed to these specimens were so low that it was impossible 


were being sold in Spain. 
for English makers to touch them. The success of the German makers is not, 
he asserts, to be found in superior business qualities, but in the fact that the 
German operatives who produce the goods receive far lower wages than the 
English operatives, and work longer hours. The statement is a striking illus- 
tration of some of our industrial disadvantages, and Mr. Tildesley is justified 
in his protest against the tendency to make British manufacturers responsible 
for a state of things induced by conditions over which they have no control.” 


A New Non-Magnetic Alloy. 

A new alloy has recently been brought out in Geneva, Switzerland, by 
Messrs, Ostermann and Lacroix, to be used as a substitute for steel in the man- 
ufacture of different parts of watch mechanism, such as, for example, hair 
springs, and balance wheels which are apt to cause a good deal of annoyance 
through becoming magnetized. The alloy, we need, therefore, 
It is made up from 30 to 4o parts 
of gold, from 30 to 4o parts of palladium, 0.1 to 5 parts of rhodium, 10 to 20 
parts of copper, 0.1 to 5 parts of manganese, and the same proportion of silver 


and of platinum. 


perhaps 
scarcely say is claimed to be non-magnetic. 


The copper and manganese are first mixed, after which the 
other metals are added, or all the metals may be put into a crucible at the 
same time, the manganese being used for the bottom layer. 


HUROPE raises 1,200,000,000 bushels of wheat yearly, twice as much as the 
American production. Our wheat land requires 50,000,000 bushels for seed, 


We export 95,000,000 bushels. 


~-@ 


NOTABLE BLAST FURNACE CAPACITY. 


BULLETIN OF THE AMERICAN IRON AND STEEL ASSOCIATION. 

The recent consolidation of the three big steel companies of Illinois into 
one company, controlling, besides its steel works and rolling mills, 14 large 
blast furnaces, makes an inquiry into the relative capacity for producing pig 
iron of the large iron companies of the world an interesting subject. The 
Illinois Steel Co. heads the list in this country in number of stacks, while its 
producing capacity is much greater than that of any other company in this 
country, and very much greater than that of any company in kurope. The 
aggregate capacity of the 14 furnaces of the Illinois Steel Co. is rated at about 
800,000 gross tons per annum. 

Coming next to these in capacity are the nine furnaces belonging to 
Mr. Andrew Carnegie and his partners, at Pittsburgh. 


Their aggregate capac- 
ity is about 600,000 tons per annum. 


Two more furnaces are soon to be built 
by Mr. Carnegie and his associates, and when these are completed their 11 
furnaces will closely approach in capacity those of the Illinois Steel Co. 

Next in order in this country come the 1o furnaces of the Tennessee Coal, 
Iron & Railroad Co., situated at and near Birmingham, in Alabama, and at 
Cowan and South Pittsburgh, in Tennessee. 
400,000 tons per annum. 

The Pennsylvania Steel Co., with its four stacks at Steelton, Pa., has a 
capacity for producing about 150,000 tons of pig iron a year. It has also four 
furnaces of the largest size built and building near Baltimore, Md. When all 
these are completed this company will possess a furnace capacity which will 
give it third place among the pig iron producers of this country. 

The Cambria Iron Co., controlling nine stacks at and near Johnstown, and 
at Hollidaysburg, Pa., has a capacity for producing about 350,000 tons of pig 
iron per annum. 

The well-known Thomas Iron Co., the largest producer of foundry pig iron 
for the open market in the East, controls 12 furnaces, all in Eastern Pennsyl- 
vania. These furnaces, however, are not of the largest size, and several of them 
are old; hence their total annual capacity is rated at somewhat less than 200,- 
ooo gross tons per annum. 


Their aggregate capacity is about 


No other American companies have furnace capacity sufficient to produce 
200,000 tons of pig iron in one year, although several could produce in the 
neighborhood of 150,000 tons yearly, namely: The Cleveland Rolling Mill Co., at 
Cleveland, O.; the Bethlehem Iron Co., at Bethlehem, Pa.; the Troy Steel & 
Iron Co., at Troy, N. Y.; the Isabella Furnace Co., near Pittsburgh, Pa.; Messrs. 
Laughlin & Co., Limited, at Pittsburgh, Pa.; and the Sloss Steel & Iron Co., at 
Birmingham, Ala. Several other companies, North and South, each have 
sufficient furnace capacity for producing over 100,000 tons a year. 

Looking at the iron industry of our great rival, Great Britain, we find sev- 
eral companies or firms with many more furnaces than those owned or con- 
trolled by any American company, but none whose producing capacity 
approaches in magnitude that of the leading American company, the Illinois 
Steel Co. 

According to a recent edition of Ayv/and’s Directory, Messrs. Bolchow, 
Vaughan & Co., Limited, of Middlesbrough, Yorkshire, who have the largest 
blast furnace capacity in Great Britain, have 28 blast furnaces, but their total 
Messrs. Wm. Baird & Co. have 33 
furnaces in Scotland, but their total yearly capacity is given as only 340,000 
The Barrow Hematite Steel Co., 


capacity is rated at 580,000 tons per annum. 


tons. Limited, of Barrow-in-Furness, Lan- 
cashire, has 14 furnaces, and their total yearly capacity is 360,000 tons. The 
Messrs. Bell Bros., Limited, of Middlesbrough, have 14 furnaces, whose total 
vearly capacity is rated at 327,000 tons. Messrs. Merry & Cunninghame, mak- 
ers of the well-known * Glengarnock ” and * Carnbro” brands of pig iron, have 
20 furnaces in Scotland, with a total yearly capacity of 208,000 tons. The 
Wigan Coal & Iron Co., Limited, of Wigan, in Lancashire, Eng., with 
furnaces, has about the same capacity. 

These British companies, with many more furnaces, produce much less 
pig iron than American companies, partly because many of the British fur- 
furnaces are small and of antiquated construction, and partly because much 
of the ore used in Great Britain is “ lean,” requiring three tons or more of ore 
to produce aton of pig iron; whereas, with the best Lake Superior ores, 
which are so largely used in American furnaces, a ton of pig iron can be pro- 
duced with much less than two tons of ore, while with the Cornwall, Hudson 
River, and Salisbury ores, which are so 


largely used, 


ore required to produce a ton of pig iron seldom exceeds two tons. The main 
cause, however, of the smaller production per furnace in Great Britain is that 
at British furnaces of the latest construction the blast machinery is run at 
lower pressure, and all other appliances at proportionately slower speed than 
at American furnaces. 

Outside of Great Britain the only iron-making companies in any country 
whose pig iron producing capacities are sufficiently large to compare with 
the leading American companies are Krupp’s at Essen, in Germany; J. Cock- 
erill & Co., at Seraing, in Belgium, aud Schneider & Co., at Le Creusot, in 


France. None of these works, however, produce as much pig iron annually 
as the largest English works, and consequently produce very much less than 
the largest American works. 


Steel Boats trom One Sheet. 

The Leed's Mercury, England, thus talk of a new method of constructing 
boats: There seems to be no bounds to the skill and ingenuity of Leeds 
engineers. Every one acquainted with things nautical knows how seriously 
ship’s boats suffer from being slung up at the davits and kept there for 
lengthened periods exposed to the weather 
next, 


rain one day and sunshine the 
It not infrequently happens that when in harbor—and it may be at sea 
a boat which has for some time been exposed to such 
deteriorating influence is lowered into the water, it is found to beleaky. Like 
large vessels, boats suffer more damage when “laid up” than when in use 


in a case of emergency 
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unless, of course, they are kept under cover. Ships’ boats hanging at the 
davits are also in danger of being smashed by seas breaking on board. In 
order to provide against the loss and danger arising from such conditions it is 
proposed to construct boats of steel, and, what is more interesting and novel, 
out of single plates. Machinery has been patented for the purpose and is about 
to be manufactured by a Leeds engineering firm. The boats thus produced 
will be of various sizes. We understand that a company is to be formed for 
the carrying out of the project. It is obvious that there must be great econ- 
omy in this method of manufacturing boats in all sizes like so many nails or 
pipe. 





From the figures given in the advance sheets of the yearly statistical 
report of the British Iron Trade Association, and published in some of the 
English trade journals, we learn that the total quantity of pig iron produced 
in the United Kingdom in 1888 was 7,898,634 gross tons, an increase of 339,116 
tons as compared with 1887. 





LIST OF PATENTS. 


Relating to Iron, Steel, Metal, Machinery, Hardware and Mining Interests. 
Reported expressly for this paper by H. T. Fisher, (late Ex. U. S. Patent 
Office), Patent Attorney, 34 Blackstone Building, Cleveland, O. 
PATENTS BEARING DATE MAY 238, 1889. 

Iron into malleable iron or steel, apparatus for converting crude, J. W. Bookwalter, Spring- 
field, O. 

Iron ore, reducing, C. J. Eames, New York, N. Y. 

Iron ores, apparatus for deoxidizing, M. R. Conley, New York, N. Y. 

Metallurgical furnace, W. Stubblebine, Philadelphia, Pa. ; 

Nickel and nickel alloys non-magnetic, rendering, H. Ostermann and_C. Lacroix, Geneva, 
Switzerland. 

Ore concentrator, W. McDermott, Morristown, N. J. 

Ore-roasting furnace, I. B. Hammond, Chicago, III. : 

Ore separator, magnetic, C. M. Balland S. Norton, West Troy,N. Y. 

Ores by magnetism, separating C. M. Ball and S. Norton, West Troy, N. Y. 

Shears for cutting metal, anvil, W. H. Adams, Franklin, Pa. 

Shears for cutting metal bolts, W. Robinson, Churdan, lowa 

Sheet metal bending machine, S. Y. Buckman, Philadelphia, Pa. 

Turn-buckles, making, J. H. Simpson, Pittsburgh, Pa : 

Wire into a continuous row of clamps, machine for converting, W. 
Germany 3 , 

Wire of one sectional form into wire of another sectional form, drawing, W. Taylor, Alle- 
gheny, Pa. 
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Combined Punch and Stock Shear. 


Seven sizes with 8” " or 12” blades, and 6” to15” Throat 
Punch Weigh 100 to ¢ pounds For light or heavy 
work, Boiler and Stack Builders, Carriage and Copper 
Smiths, and Railing Makers, &c Can punch near the 
edge, Angle and Flange Iron, Pipe and Stacks, Etc. 


ADAPTED for cutting Bar Iron, especially Sheet Iron 
of all kinds, for Trimming, Slitting, Etc Also make the 
Punch and Shear separate 


TOOLS FOR WORKING SHEET METAL. 


Squaring Shears and Slip Roll or Plain Forming Rolls, &c 


Bertch & Co., 


CAMBRIDGE CITY, IND. 
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IRON AND STEEL MARKETS. 


PIC IRON. 


CLEVELAND f. o. b months 
Bessemer $17 CO@oo No Foundry 
$15 65@16 15; No. 2 Foundry, $14 65@15 (5; N 


four 





1 Gray Forge, red short, $13 65@14 15; No 
Gray Forge, neutral, $13 15@13 65 No. 1 
American Scotch, $16 90@17 55; No.2 American 


Scotch, $15 90@16 55 
CHICAGO (reported by Rogers Brown & Co 
CHARCOAL IRONS—L,. S. Nos. 1 and 2 Foundry, 
$18 co@19 00. Southern C. C Foundry, $17 00@ 
13.00; H. R.C.C. Foundry, $20 00@23 o CoK! 
AND BiITUMINOUS—Ohio H.R. Strong Softeners 
No. 1, $18 25@oo 00; Ohio H. R. Strong Soften 
ers No. 2 7 2: 0; Ohio Hocking Valley 
Strong Softeners No. 1 Ohio 
Hocking Valley Strong Softeners No. 2, $16 75 
@oo 00; Ohio Hocking Valley Silvery Soften- 
ers No. 1, $17 00@o00 00; Ohio Hocking Valley 
Silvery Softeners No. 2, $i¢ Ohio 
Black Band Softeners No.1 ; Ohio 
Jackson Co. pure Softeners No. 1, $17 75@18 25 


Ohio Jackson Co. pure Softeners No. 2, $16 75 


25(@00 


$17 75(@oo oo; 


OO(@O0 Ox 


£18 o0f(@18 so 


@17 75; Norton & Ashland Brands, As hland 
Ky., pure Softeners No. 1, $17 o0o@17 50; do. 
No. 2, $16 o0@16 <« Southern Coke Foundry 
No. 1, $16 oof@00 00; Southern Coke Foundry 
No. 2, $15 25@oo 00; Southern Coke Foundry 
No. 3, $14 75@oo 00; Southern Coke Softeners 
No. 1, $15 25@00 00; Southern Coke Softeners 
No. 2, $14 25(@oo 00; Southern Coke Grey Forge 


$13 75@14 00; No.1 Foundry (local furnaces at 
Chicago and in Northwest) $15 50@16 00; No 
2 Foundry $14 50@15 00; No. 3 Foundry $13 
@14 00. CAR WHEEL AND MALLEABLE—Lake 
Superior Nos. 1 to 6, $18 50( Standard 
Southern Nos. 3 to 6, Hanging 
Rock Cold Blast $23 50@26 00; Hanging Rock 
Warm Blast $21 00(@23 00 

CINCINNATI (reported by Rogers, Brown & 
Co.): Hot BLast FounpRY—Ohio and South- 
ern Coke No. 1, $14 75@15 25 ; Ohio and Southern 
Coke No. 2, $13 75@14 50; Ohio and Southern 
Coke No. 3, $13 00@13 50; Ohio Soft Stone Coal 
No. 1, $15 75@16 50; Ohio Soft Stone Coal No. 2, 
$14 75@15 50; Mahoning and Shenango Valley, 
$16 00@1650; Hanging Rock Charcoal No. 1, 

20 00(@2200; Hanging Rock Charcoal No. 2, 

19 00@21 50; Tennessee and Alabamba Char- 
coal No.1, $17 50@1850; Tennessee and Ala- 
bama Charcoal No. 2, $16 50@17 ~ FORGE— 
Strong Neutral Coke, $12 75@13 Mottled 
Neutral Coke, $12 00@12 50; Sold 8 Short Coke, 
$12 50o@o00 00. CAR WHEEL AND MALLEABLE— 
Southern Car Wheel, $23 00@2450; Hanging 
Rock Cold Blast, $22 00@25 00; Lake Superior 
Malleable and Car Wheel, $20 00@2! oo. 

LOUISVILLE (reported by Geo. H. Hull & 
Co.): Southern Coke No. 1 Foundry (new 
classification), $14 25@14 75; Southern Coke 
Ne. 2 Foundry (new classification), $13 75@ 
1425, Southern Coke No. 3 Foundry (new 
classification), $13 00@13 50; Grey Forge, 
$12 50@1300; W hite and Mottled, different 
grades, $12 00@1250; Silver Grey, different 
grades, $12 50@13 50; Southern Charcoal No. 1 
Foundry, $16 00@16 50; Southern Charcoal No. 
1 Mill, $1450@1500; Southern Car Wheel, 
Standard brands, $21 75@2275; Southern Car 
Wheel, other brands, $18 oo@19 50; Hanging 
Rock Coke No. 1 Foundry, $15 50@16 00; Hang- 
ing Rock Charcoal No. 1 Foundry, $19 50@ 
2100; Hanging Rock Cold Blast, $20 75@22 75; 
Hanging Rock Warm Blast, foo 00@oo 00. 

St. Louis (reported by Rogers, Meacham & 
Shields): Hor etd COKE AND CHARCOAL— 
Southern Coke No $15 25@16 00; Southern 
Coke No. 2, $14 7 pact Ae 25 ; Southern Coke No. 3, 
$14 25@14 75; Southern Grey Forge, $13 25@ 
1375; Southern Charcoal No.1, $18 00@I18 50 ; 
Southern Charcoal No. 2, $17 00@18 00 ; Missouri 
Charcoal No. 1, $16 00@16 50 ; Missouri Charcoal 
No. 2, $15 00@16 00 ; Ohio Softeners, $17 00o@ 
1900. CAR WHEEL AND MALLEABLE IRONS— 
Lake Superior, $19 75@22 00; Southern, $19 00o@ 
2300. CONNELLSVILLE COKE—East St. Louis, 
$4 40; St. Louis, $4 55. 

DETROIT (reported by William F. Jarvis & 
Co.): Lake Superior Charcoal, all Numbers, 
$19 50@20 00; Lake Superior Coke, all Ore, 
$18 co@19 00; Lake Superior Coke, Cinder 
Mixed, $17 75@18 25; Standard Ohio Black 
Band, $18 oof@1g 00; Southern No. 1, $17 00@ 
1750; Southern Gray Forge, $15 00@15 50; 
Southern Silvery, $16 o0@16 50; Jackson County 
(Ohio) Silvery, $18 00@18 75 ; Old Wheels, $18 50 
@I19 00. 

PITTSBURGH (reported by A. a. 
No. 1 Foundry, $16 0o@16 50; No. 2 Foundry, 
$15 c00@15 50; No. 1 Mill, $14 25@1450; White 
and Mottied, $13 00@13 50; Warm Blast Char- 
coal, $19 00@22 00; Cold Blast Charcoal, $22 00 
@28 00 ; Bessemer, $16 25@16 50. 
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| Beecher Warm Air Furnace. 
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Natural Gas. 
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Tat we v4 inch and heavier 






c 

CH ‘No. I 

CH Flange, 
Extra Flange, 
Solid Fire Box, 





WR oreo tan rater acnan sciaaschcoscetnnces sae a 
Above includes plates 90 inches wide. 











Sip Oe I SE PEI sacks cnscanceenna oxcncnosauce loc Ib extra 
G6 €O 100 102. WIGE.......scccscesessesncaseceees t < = 
FOU Oe WOME Nh, IR cn cacsiendcovsceasciucsenss 1%¢c igh 
SO Dh U0 BIRe Wises scesacnconasaccnsessscnasccces special 
American Cast Tool Steel. 
ROUND, SQUARE AND OCTAGON. cts. Ibs 
PO 0. I< ceisvnsenatuceccidecssxakeurssbirnad og 
g916to%in “ pensasauians 
7-16 to % and 2% to Rin... 10% 
3% DO i vac cas ccsasatsiacicvacace okt 
% to 11-16 and 4\. ..105 
UD AEN, cs sceceesssenacn 1% 
y to 9-32 and 6% to7 in. 32 
BO BEB nvccesceccces-cocescceses acccccccscncevecssscccesossesess 14 
Flats. 
: . cts. hs 
2 to 9-16 wide by 2 to % thick...................scccsees ° 
Bessemer and O. H. Steel. 
; ct. 
I cnc resninaibonreannnserns base price, 02% 
Nr vecde es ettscsdanasanis 4p sbanee ; 02% 
Spring......... ye 03% 
Sleigh Shoe. “ : : 02% 
OS eee Vi 03 
Cutter Shoes, tapered and burr. = 03 


English Tool Steel. 
EE Ont h nce kcccccntsashadiearstna<acee ssuasaeneanshsnnaebane 16¢ 
Hobson's ‘*‘ Best ’”’ 7 od 
7 ‘* Choice ”’ 
Burden Boiler Rivets. 
4, %, 11-16and % inches diameter......... 
Bridge %, %, 11-16 and % inch diam 


















Net Ton 
EO. E.R. RR. WIOUMUT SOTA icececesconscaseessccs $17 50 
No. 1 wrought scrap.......... es 15 00 
No. 1 Machine cast scrap............... +++ I2 00 
Stove Plate (free from burnt iron)........... 10 00 
RUNG Nn visi tak sckeaeuhesescctsiossneaneede sasianeune 8 50 
PEDO ONG Bue|s (CIEAN)........5.cceccescsceonosseees 13 00 
Tank iron 12 50 
Hoop and band iron...... Senasckacsnce] aan el 
eas oak cas'csk nasiniked auatennisacexkoasesnasaukes 24 00 
Light sheet iron........... snngaicwiisaéioseebaesnsiuanake 10 00 
Pe Rococo ssi ccnksswonasenaaceat 14 00 
Wrought turning (free from cast)... 2 50 
Wrought iron, oily drillings.................. II 00 
Cast borings. paaensuitasnheaseennie 9 00 
Mallee Ble HGH 5... -i<<:s0sssscscaaschiccneevs, ... 10 00 
Uncut wrought iron boilers..... .» 10 00 
EOL THISOT DCO ave sins ccnscocscysscconsacecssavs 14 50 
i ES a gross tons 22 oo 


CRE GAGE) POT iorvcsasecsssssecses 
Car wheels.... 

Old copper.. 
ee EE Bai saacecavcoacsaasinen 2 II 
Heavy yellow brass.. 
Light yellow brass........ 
a iy 20 ee ; 
Tea Lead..... 
Heavy Lead Savas enidaasncenkannaskeseanes ae 3% 












PITTSBURGH & WHEELING COAL CO. 


MINERS AND SHIPPERS OF 


Ohio Steam Coal and Coke. 


Mines on the Cleveland, Lorain & Wheeling 
R.R. Capacity, 3,000 tons daily. 


Office, 29 Mercantile Bank Building, 
CLEVELAND, OHIO. 
Lake Shipping Point, Lorain O. 
JAS. PATTERSON, Sales Agent. 


J. H. OUTHWAITE. W. G. POLLOCK. 


J. H. OUTHWAITE & co., 


Exclusive attention given to 


LAKE SUPERIOR AND MENOMINEE RANGE 


Kron Ore, 


} CLEVELAND, OHIO. 


CONDIT, FULLER & C0., 
Pig and Bar Iron, 


CLEVELAND, OHIO. 


} 
| 
| 
} 








DALLIBA, CORRIGAN & CO., 


DEALERS IN 


Iron Ore & Pig Iron. 


101 St. Clair St., Rooms 20 to 22, 
CLEVELAND, O. 





H. P. Hussey. Geo. H. Pomeroy. 


HUSSEY & POMEROY, 
EXCLUSIVELY PIG IRON, 


Strong Foundry and American Scotch 
Irons, Gray Forge and Bessemer 
Irons for steel purposes. 


Room 57, Grand Arcade, Cleveland, O. 











E. C. POPE, 


COMMISSION DEALER IN 


lron Ore, Pig iron and Metals, 


CLEVELAND, OHIO. 














$80 will buy the best band saw 1n the world. 

$100 will buy our new patent 4o-inch band 
saw. 

$185 will buy our new patent band re-saw- 
ing machine. 

$125 will buy the best automatic rip- sawing 
machine. W eatherboarding attachment in- 
cluded, and one 12-inch rip saw. For further 
particulars address 


STANDARD MFC. CO., 


MOORE’S HILL, IND. 


THE MORGAN MACHINE C0., 


MANUFACTURERS OF 





Universal Milling Machines, Special Tools 
and Gauges, Milling Cutters, Popular 
Bevel Protractor, Gear Cut- 
ting, General Jobbing. 


41 West Superior St. (Viaduct.) CLEVELAND, 0. 





Also Heating & 


Estimates Furnished on Application. 


Ventilating Engines. 





Office, 116 Viaduct. Works, Elm St., 
CLEVELAND, OHIO. 


#&e-Send for catalogue and discounts. 


E.H.JONES &CO., 


223 and 225 River St., CLEVELAND, 0. 


ENGINEERS »»> CONTRACTORS. 





Worthington Steam Pumps, Electric 


Light Engines and Automatic and 


Slide Valve Engines of all 


Descriptions. 





Steam Plants, Complete, Fur- 


nished and Set Up. 


| JOHN A. McCONNELL & CO, PITTSBURGH. 


PIPE 
Coverings, 










Hot Blast Abestos Cement, Min- 
eral Wool and Hair-Felt Coverings 
of every description. The above 
cut shows REED’S CELEBRATED 
SECTIONAL COVERING. 


LABORATORY 


—— oF —— 


“GHEMISTRY - AND - PHYSICS, 


Tests of Ores and Strengths of Material re- 
| quiring expert work a specialty. Address, 


J. F. ELSOM, 


New Albany, Indiana. 











(HEAPEST 





H. B. BROWN & CO. 


EAST HAMPTON, CT. 
We allow One Dollar to every purchaser 


| 
sending us this advertisement. 








Be Be awe KM. ME 





‘Tup IRoN Traps ReEvinw. 13 














MACHINERY SUPPLY MARKET. 








Anvils. 

SERAME BONG oi vin cecccvdsscursevensnessereisavsiniventee 8 Ib 9@10 
TEV CALS ARO wks sansns vecscqeemiebiteutunipsds ca vinavisien reece $B Ibo 
Bellows. 

tail , BURA Diacicveeseecivcce dis 40 
Blacksmiths ( Bulleck’s.... dis 50&10 
Moulders’ dis 40@40&10 
BEGG 6 .ccccvinsscciveccsscadianaaienann dacdeeer’ dis 40&10@s50 

Belting. 
Boston Belting Co’ s standard..... .dis 7o@70& 5 
: SECTOR... dis 608& 5 @GO0& 10 





dis 55 
Hoyt’s Short Lap dis 45 
Cleveland Rubber Co. extra standard .dis 60&10 
Shultz Raw Hide Leather Beiting, single, 


<oRUeSShEODNS Oo puenbhed LOKSueiNERESG sistas Cabs oneNaNeniadyeed dis 30 
Shultz Raw Hide Leather Belting, double, 

Aue Fa NGANES WSEAS Suaebenesere be bcousbacsesraemesese seiesae dis 35 
StMAGA, GAM TAME, . oicscrecicsvsevesescd dis 55@60 


Alexander Brothers’ pure oak tanned. ...dis 45 
Blowers and Exhausters. 


B. F. Sturtevant’s 
Boston Blower Co... 


























PETEMEG stcevesapecucinranes 
NWO dasha dec suateeicidacs ccarsvnerceanboen cae ® gross 50 
White Crayon .-® gross 12@12% dis 10 
WERE ys car vdsvevndves asus Vuoeetecunciravaasieste Roncceacts coal dis 70 
BONG. sca scinuscauesesdescnekachocsahesa serseaveicasens secvedl dis 85 

Chucks. 
Cushman’ Ss 4 Jaw Independent................. dis 40 
Combination........... dis 40 
6 Geared Scroll..........:..0: dis 30 
re 2Jaw Brass Workers. . «dis 25 
iy BRS hors chuvesssassnesasteransvecss dis 35 
Wescott’s Scroll Combination... ..dis 30 
sy Independent............. ...dis 40 
sf Little Grant Drill. ...dis 30 
Horton’s Universal & Ind...... ...dis 40 
National Combination baecpivenwseacsenouevensebae dis 40 
Sweetland ade RManStapsss ea bonetauetes dis 40 
Skinner ee ‘ ..dis 40 
= Independent...... ..dis 40 
Almond Dril pecveveesees ..dis 25 
Morse a dis 15 
ESE OD ens ctiecctnsnceanceaglartacstesceesaneosene dis 30 
Cutters and Reamers. 
CCI rons ctacnastcaccasscde acckietobuvenseditans dis 10@15 
Pratt & Whitney. dis 10@15 
SOE AO sepia ses naces spaces accsesiciicasssniassnvecsed dis 10@15 
Brow n& Sharpe, Milling Cutters........... dis 15 
co a dis 15 
Crowbars. 

ME Co ova se Senees vas sve ccs vancsvaccsseavenne stance 8 ih4 
SRG BOREL WOR 6 is svcsscoxsicendsscssiacesesaven # tb 3% 
Drill and Drill Stocks. 

TAGLAR GROW co dh noses ssaui seeds pheke cody ohstakainns dis 50&10 

Morse Taper and Straight shank to 
BUG sconcatauess isasaceein ssh sanapteckecsashpeasansnvees dis so&10 
Morse T aper and Straight shank Larger 
RRMMEL. (FOU senses cassassnsascngavmaqesssadevecureussnciad dis 25 
Drill Sockets.. ashen ap 
Standard.......... oe dis 50& 10 
Cleveland...........05. ees ubmanbaaunersant seeseeeeGiS 50&10 
Maneer’s bench....... aaaeheahenceie dis 50&25 
BERG COL ROBE ois sv ssvcscnccssa skcncasvencensscae dis 50&10 
Emery. 
No. 4 to No. 54 to Flour, Cc. F. 
46 gr. 150. gr. F. FF. 
Kegs, # Ih.............4 ¢ 5 ¢ 2c 
4 kegs @ D........... 4uWe suc 2%c 
\% kegs ® Ib 4%ec se = ¢ 
1olHcans,1oincase 6 c 644c 5 ¢ 
10ol)cans,lessthan 
RESIS e tk 10 ¢ Io ¢c 744c 
Emery Cloth and Paper. 
Barder, AGamGO0 B COinccscessecasscsocssess dis 40@46 
BA «Fe, AONE on acccanncseicsnccasncnenscceesensacest dis 40@46 
Detroit is 50@60 
Norton’s..... “ .. dis 55@60 
RINE oc ac canssasatnen yaa oe ..dis 55(@60 
Union Stone ie dis 60 
Sterling cesses Gis 60 
Vulcanite dis 15@20 
Celluloid dis 10 
Northampton..... i dis 55 
Crystal is 65(@70 





Nicholson 









. F 
Kearney & Foot.. 
Black Diamond.... 


s 60& 10@60& 10& 10 
dis 60& 10@60& 10& 10 


PPOs oteccs snaksannshciscacceonhtasakecssapeensessea dis 65@70 
Disston’s P ...dis 65(@70 
Western... Saabanihaeh seuanceecenameaniaae dis 70 
SS aS iinsvangnnteosneaunabanenesbsies dis 25 
SREEIIE TN icc os pans mhmasuateascencsanes edecekananandiuien dis 30 
Reynolds Bros.’ Hand Cut.......ccccccccscsseores dis 50 
Hammers 
A: | RR oy 2 eae RR sey reer eT rena dis 40 
MEG BOUT TEE, SOE, TG, Te iiccinscakenssssacsacevces dis 50 


Heavy hammers and sledges under 5 Ibs. 18c 
over 5 Is 14¢, new list. 


Jack Screws, 









Fititiola: MOtt CO. TAGE oo. scion cacnicscasecsivcnccesses dis 70 
Nuts and Washers. 

Size of boltinches &% 5-16 % % %& % ‘ 
Square.. 7 5%4% 4 3% 3% 
Hexagon .... 6114 8%6 5% 5%5 
Washers ..ccccrcccrrere 9 8 7 5. 4% 4% 4% 

In lots less than 100 Ibs, 2 ib add lgc.,1 
boxes add Ic to list. 

Nails (wire. 
TAGE Teed Sas CO. oc nc scecassesastapsasnasanas dis 70 &10 
Standard Penny Nails, @ keg card rate 
gD NR erorer $2.50 
Less than cat lots$2.60 
Oilers. 

MEARS BUG TAD sisacscossconossanenss:secnseabensrhsasnaneat dis 60 
SRR OE BOG TOO oo ccsasensdnsessncnscasancxansonan dis 50 
Malleable (Hammer’s), No. 1, $3.60; No. 2, $4.00; 

WO, S$, $4.40 DB GOB.r0.scccrcrrcorsscosees dis 10o@10&10 

Packing, Steam. 

PROM Las DONG e Ce oak cicccueasscsacsnanveoscecasccess dis 60 
American Packing Hemp..... .-® bro@11 
Russia Packing s cunseoncensuabacenaiall ® tb14 
Italian Packing e¢ . eB W13@14 
PRGA O FIRE sone kccckassesnccccncsnnaccosscenasthn ® Ib4go 
MOrrisom 6  vseco cess +++ Ib50 
Meare Bia vcesssosunsccuscnce axcaasasaousnnt ®B Ib70 
Sheet Rubber.............5 $B hi2z@24 


Mxcelsior Rubber. ........ ATR RNs Bip a: 8 tbs 








Picks. 
Railroads, 5 1), eee $12 dis*60&5@60&10 
to 7 Ibs.............$13 dis 60&5@6og10 
Pulleys. 
SEOU. Pulleys, WALKES Tisteecseccesesrcorceoveesd 
oe ee gL: + 
WAS. WOGKL BURG Mevcinks, seetceiecsncessincivecevd 
Rivets. 
Iron, Thousand, list November 17, 
opin pedi eubeweniavaneys. vagerebiiseviviarsoqhterssecsl dis 50@50&10 
Iron, Ordinary, Cooper’s Block and Carriage 
list November err dis 50 
Cohesive rsaceneatdevtusevssnketieasvenoessseed dis 50@50&10 
Rope. 

Manilla, % inch and Ovef.............0ccecees 8 re 
Sisal, FE LMC AN CWE caverccecssssccseccceovens 8B th13% 
Sand Paper. 
ey Mics ME AMO cavers ansisveisesateVenvens 00sietsed dis 40@40&10 






H. H. Barton’s.. dis 490@40&10 


New England Flint... .dis 40@40&10 
PORE UOEN G6 NANG css sccnccucsscasscscscescsvsecnescest dis 20 
Saws. 

Disston’ WP IE. vosisacsncsscsussaccsicovsvaresesend dis 45 

is ae .dis 20 
sie Scroll onsodOt 
Hack Saw Stubs..... ...dis 20 
SY IEDs casoeenesasests ..dis 20 
ry Se, eee ..dis 20 
Saw Swages Disston’s.............. ...dis 20 
Atkins’ OS IR ois sciswinincevanscanxen canes dis 50 
Mill, Mulay and Drag Saws..dis 40&10 
be WU GH SAWS. fGekcssactacesstoes dis 40&10 

we Silver Steel Diamond 
Cross-cut Saws.............. dis 7oc per ft 


“c “c 


Dexter Cross-cuts.. dis 50¢ 
Diamond ‘ dis 30c 
Tuttle Tooth Cross-cuts..dis 25c ‘‘ 
One-man Cross-cuts........dis 32c ‘“ 
No.1 Handles... dis 23¢ per pair 


“< “c 









No. 6 ea Ee. dis 16¢c 
Excelsior Saw Tools. salen soak ehaka ph omaeal $6 per doz 
POremeerOn, CS (uaaecateicccenedee ovens $15 ’ 
Screws. 
Wood Screws—List Jan 27, 1889. 
EM MNONEL GRO casas psciencccuserssoavesvedanaenvvecctans dis 5a 










Round head iron... ca ucewpeaeanaens dis 40 
Flat head brass.... : 

Round head brass Rs 
Sovare Cap..:.:..... dis 65 
Hexagon Cap.... i 
Set C. H.C, B. 























Machine, flat head, iron...... .- Gis 55 
Machine, round head, iron..............ssses0ees dis 50 
Bench and hand— 

EON MMOD ca xtvanta nang cusesnacosoees dis 75@75&10 
Coach, patent gimlet point....................... dis 75 
Shovels and Spades. 

Ames’ list November 1, 1885..........cceseceses dis 20 
Dennis......... eoseessevenssesseessseerssons wis 5.25 
Hussey & Binns, railroad................00008 dis 8.00 
Taps. 

Cards, Hand and Nut to 2in........... dis 50 
Carpenters’ *% Pe setae .-dis 50 
Morse sg “ MF smatee ...dis 50 
Pratt & Whitney “i - ; is 25 
Machine Screw TapS........00ccccscseeses --- dis 55 
BIDS TANS CO B56 1UMhesssc ss ccsensctenss ...dis 70 
SN RE RII cic os ncocuanasceachuetncoesevssarcecuses™ dis 25 
Stove Bolt Taps. pasussebnecunciiaveonspecssees dis 50 
RN Ro navec cease a cenccnaressvecccasctconsup eats! dis 40 

Twine. aC. B. 
No. 12, Flax Twine, ¥ and %bb Balls....21c@29e 
No. 18 Ywand % ¢ .. 18e@28e 
No. 36 a “ Yand i *  ,..16C@27¢ 
2-Ply Hemp, % &%bB Balls Spring Twine 1c 
3-Ply ' - 14 Re Serie ae a 12@12\ec 
3Ply ‘“ Gy MR LIR ccascsacesse ss 11@11we 
Cotton W A Sa Op OG CS 15@16¢ 
Vises. 
Solid Box.. : abmavaaiedekGrnsa/ecnunannaaaiae dis 60 
Parker’s dis 20@25 
Prentiss ae esiceuncanccseceeoeeenne dis 20 
Stephen’s............00 .. dis 25@30 
NE TR ia aciveuaoksaasses Rae 30 
Miller’s Falls. siisb we sanasaruhkeasiee cx vmaaaaabasie ine dis 40 
Ea. s cnceasnkschiingntanasasaesavehekaessenonde dis 10@15 
RUIINUI TS 2s SUnts coc cean echanasacatssei.atexadanc coon ed dis 30 
Maneer’s machinist............0s0<. ws GiS 50&10 
Wire. 

New List, Jan. 18, 1884 

DERGE BEE CORROE ion snssevicsscnsttconseraaban dis 20@25 


Bright and annealed, Nos. o(@18...dis 708 10075 
Nos. 19@26..dis 75@75& 5 

“ s Nos. 27@36..dis 75&10& 5 
Coppered Nos. o to 18 market list. dis 70@70& 5 
Galvanized Nos.oto18 ‘“ 
Tinned market Nos. o to 18... 
a 2 a ee 
Tinned Broom Wire 






Annealed Fence, Nos. & and 9.......... ssescceee ais 75 

Annealed Grape, NOS. 10 tO 14...........:.see08+ dis 75 

Stub’s Steel Wire regular............ $6.00@!b dis 30 
Wrenches. 

Coe’s genuine, cash in tem days............... dis 50 


Girard Standard 


dis 70&10 
Agricultural... pale aie 


dis 75&10 





Mechanics’...... Saar dis §5&10,& 3 
Bemis & Call’s Combination sosesh® 85 
Donohue’s Engineers........... 
Iamson & Sessions Enginee 
Billings & Spencer’s Drop Forged... 

William’s Ma 
Alligator 






dis 20&10 


“ ““ 


EUCHENHOFER’S 
Patent Automatic Feeder 


—FOR— 
BOILER SCALE SOLVENTS. 


Feeds regularly and auto- 
matically, so as to keep the 
water in boiler constantly 
impregnated with whatever 
solvent is used. Most effec- 
tive in the market. Address 
the manufacturers, 


Weinman & 
Euchenhofer, 
NOVELTY MACHINE WORKS, 


DAYTON, OHIO. 





Webster, Camp % Lane Machine Co. 


MANUFACTURERS OF 


Mining Machinery, 


Improved Band Friction 
Hoisting Machinery, Geared 
or Direct Acting, for;round or 
flat rope. 


Wire Rope Haulage 
Machinery, 


(Endless or Tail Rope 
Systems. 


CORNISH PLUNGER AND 
BUCKET LIFT PUMPS. 


Automatic or Slide Valve Steam Engines, Sheaves, 
Cages, Buckets, Etc. 


134 N. Main St., AKRON, OHIO. 





B2-Send for Catalogue D. 





IMPROVED UNIQUE AUTOMATIC 


Steam Sight Feed Lubricator 


Endorsed by leading Engine Build- 
ers. The only Sight Feed Lubricator that 
will feed beeswax successfully. An ad- 
vantage which users and builders of Ice 
Machines will appreciate. Manufactured 
under strong patents, the validity of 
which is acknowledged. | 
Active Agents wanted. Special in- 
| ducements to dealers. 
| Our Lubricators will be sent to respon- 
sible parties, subject to trial under positive 
guarantee to give satisfaction. 


Unique Lubricator Co., Mansfield, 0. 


Ste 
mmaia | 


\ eel 


4 


Double Connection. 


Lubricator for Traction, Portable and 


all other small Engines, pumps, etc. 


Single connection. 
Lubricator for Stationary Engines. 











THIS SPACE IS TKAEN BY 


SMrrres & Sixi.F:. 


MANUFACTURERS OF 


IRON PLANERS. 


26x26 and 28x28, 30x30, with bed from 6 to 14 ft. long. Address all correspondence to 


SMITH & SILKE, 


N. E. Cor. 8th and Lock, CINCINNATI, O. 





CLEVELAND FOUNDRY. 
Ccastingss 


For Machinery and Rolling Mills. 


CAR WHEELS 


All sizes and kinds, with and without Axles.®= 


Chilled Faced R. R. Frogs 
ST. RAILROAD TURNOUTS. 
Nos. 9, 11 and 13 


Winter Street. j BOWLER & CO. ' 




















SYKES’ 
IMPROVED 
Best Roofin the 


All my Iron is 
Re-Rolled and 
Box Annealed, 
well Painted on 
both sides with 
Best of Paint 
and Pure Lina- 
seed Oil, 


orid, 
Suitable for all 
classes of 
Buildings, 
Easy Put On. 


f Send for Circular and Price List, and mention this Paper. 


NILES BOILER WORKS, 


STEAM BOILERS, 
Blast Furnaces, Tanks, Stacks, Stills, Agitators, Car Tanks, Etc., 
REEVES BROS., Props., 


NILES, Trumbull County, O. 


JOHN ADT & SON, 


New Haven, Conn., 
BUILDERS OF 


MACHINERY FOR STRAIGHTENING AND CUTTING WIRE 


To Accurate Lengths Direct from the Coil. 








B& Correspondence solicited. 








" Also Machinery for Hardware andlother Manufacturing. 


CAMBRIDCE ROOFINC CO., Cambridge, O., 


Manufacturers of 





P Plain, Rolled, Crimped 


Edge, Corrugated and Bead- 
CROWLS PATENT BT ANOAN G ed Roofing, Siding and Ceil- 
” ing 
PURE STEEL A SPECIALTY. 
@@°Send for Descriptive 
Catalogue. 


SEAM ST Ee ROOFING 











. 
i 
| 











14 





HARDWARE MARKET. 


Augers and Bits. 


OMMON AUMETS ALA DItB..... ccc. ceeeeeree ces es dis 70 

SRG Bice sovarecenntscesedveteese sor evenscconecseosteosed dis 60&5 
GHGS DOUBISSS BALE. C0..20.:ccnceesssesceeceerss dis 55 
Russell Jennings’ augers and bits............dis 25 
Expansive Bits, Clark’s small, $18; 

A iadiiinivstens aw wrevineveemsessenil dis 35@35&5 
Hollow Augers, Ives’... vee S 25&10 


Hollow Augers, Bonney’s Adjust. e 


doz., $48....... sven kan wie Masti nth Caarebameeniaae dis 40&10 
Hollow Augers, Stearns’ Adjust. ® 
eee dis 20&10 
Gimlet bits, common..........per gross $2 75@3 25 
Standard Bit Stock Drills..............dis 10&5 
Bile AUGUIS.....ccceiner.ceccrvesest dis 15&10@15& 10&5 
Axes. 


Makers’ and Special Brands— 
First quality.. 















EBs cdesstcncvoscepsncccsseveseoes sense Pdoz. $5 50@s5 75 
PRED POTIAET ..0<cccccersesssecess evcessoncsesuccsencseses $8 00 
Bolts. 

Cast iron barrel bolts.................... dis 70@70& 10 
Cast iron shutter bolts, etc. ...dis 70@70&10 
Cast iron chain DOItS............cc006 ceeeeeeee dis 65&10 
Ives’ patent door bolt dis 60 
Wrought iron barrel bolts............ dis 70@70&10 
Wrought iron square bolts........... dis 70@70&10 
Wrought shutter bolts......... ..........65 dis 60&10 

Sargent’s list 
Carriage, common, new list ............... dis 75&10 
py TT ne SE Ea eee dis 70 
Carriage and tire, Philadelphia pat- 

SER <i cas Sitgiahs Ned inaanneseannaatesncind dauenl dis 75&10 
SI Rs cecanneceneséscecnscscipevesestsessnsneioeg dis 62% 
Plow bolts...... segauwllnsankns euskeqnsacbagainipnel dis 60&5 
BMIE TIO... <5. cceeccceseossss-ssce seasstesncasdi Sam aenEO 
BE linsicosissesegactokndin, ouednesinetenmtehnanenel dis 75&10&80 

Buckets, Elevator. 
dicing Waiiss «iiductoadateh nts’ iaeiaatapheevanddenn tiated dis 50&10 
Butts. 
IEE I io ca tedéecesxsvvebueseosnnans dis 70@70&10 
Cast brass, loose joint............ .....+ dis 33%&10 
Cast Iron— ' 
Fast joint, narrow................ dis 50& 10&5@6o&5 





Fast joint, broad.. 
Loose joint.......... ae i 5 
LOOSE JOINE, JAP.......eeceeeeeereeeseeeseres dis 70& 10@75 
Loose joint, jap. with acorns........ 

Loose pin, ACOrNS...............00+ di 
Loose pin, japanned acorns........... dis 70&10@75 
Loose pin, acorns, jap. plated tips..dis 70&10@75 
Wrought steel— 











Wrought, fast joint, narrow......... dis 70&10@75 
Wrought, fast joint, broad............ dis 70&10@75 


.- dis 70&10@75 


Wrought, loose joint, broad... 
«dis 70&10@75 


Table Butts, back flaps, etc.... 





Regular inside blind.................... dis 70&10@75 
Light inside blind............... --- is 70&10@75 
DS SRA I ere «dis 70&10@75 
BRE TOORE FR. 55 ccves cectnccescssesescass dis 70&10@75 
Cnans. 
Trace, 6%-10-2 ® pair 1.03 
Trace, 6%-10-3 ® pair .92 > 50&10@s50& 10&5 
TERCE, F10-2. covcceeses ® pair 1.11 


German Halter Chain, list June, 1887...dis 50&10 
German Coil, list of June, 1887..dis 50&10&5@6o 


Galvanized Pump Chain........ .............B 5 4@6 
Jack Chain, Iron................ --. dis 75@75&5 
Tack Chain, Brass dis 70@70&5 





Chisels. 


Socket Framing and Firmer.....dis 75&5@75&10 
Socket Framing and Firmer, Buck Bros..dis 30 
Socket Firmer and Framing, L. & 












ae eee dis 30@30&5 
TRB CR HOC MIOID.. 0 2.00008sec0re.ssscocscsccsnonores dis 40&10 
Cutlery. 

I -. ciicscrdausbiucsereniegatdonia thapausbesevhies seneanmen net 
BE DIB oases cctes ccnsneccececqoncecesoncensinvs net 
Gimlets. 

I I ionic cccsnesciena ocscsatnenel dis 50& 10&5 
Double cut, low list.............:....200008 eeesvees dis 25 
Bee cee ceseeseeeeeeeee HH QTOSS $12, dis 25@25&5 

Hangers. -* 

Barn door, old patterns...........dis 10& 10@70 
Climax, (Anti-Friction)........ sete sess: eeseese Ais 70 
II Guisisankunstekeracseoueesineseehel dis 40&10@40& 10& 
5 Saasheascanen eeeunevuesenaauibeinanaee”d dis 40 

dis 50&10@6o 
Terry’s Patent......... Sin., $12; 4in., $10, dis 50&5 
PTR BOR i 0 cncccnececccoccoses cvecee coesccscenesess .--dis 40&10 
SER ERE a: dis 30@30&10 


Horse Nails. 
No.10 9 8 7 6 


Ausable, # Ib..23 24 25 26 28.dis 25&1o@z5&10&10 
Putnam, PIWD..18 19 20 21 23.......ssscecsceseeeees dis 15 
I cocusnsantatses cacennsasaceuss dis 25&10@25& 1o& 10 
Horse Shoes. 
Burden, at factOry..........cccccseeee eevee 8 keg $4 00 
R. I. Horshoe Co., Perkins’ Imp. at 
(RR Ee ® keg $4 00 
Mule Shoes, at factory..............ese00+ B® keg $5 00 
Knobs. 
Carriage, japanned........... ® gross Soc dis 60&10 
Base, rubber tip...........cccccses erssceeces dis 7o& 10&5 
Hemacite door knobs, new list.....dis 4o&10@50 
MIND NOON 2 on as acca naneend dis 65c@68c 






Door Por. japanned ..dis 75c@78c 

Door Por. nickle........... oe ..$2 00@2 25 

DOOT Por. PIR!.....ccocccscccvocsecscesssseeeee $2 00@2 25 
Locks, Bolts, Ete. 


P. & F. Corbear, Locks and Bronze Goods. 










Door locks, knobs and latches................. dis 60 
Escutcheons and keyS..............+. dis 60 
Padlocks and padlock keyS.............-.:. dis 66% 
Bell pulls, mineral, porcelain and jet.......dis 60 
Bell pulls, genuine bronze................-. dis 60&10 
Lever bell pulls, genuine brounze........ dis 60&10 
Butts’, genuine bronze dis 60&10 
Butts’ bronze plated.............. «dis 60&10 





Store door locks and latches.... ... dis 60&10 
ns MON SUMMACEEOU, «. .s cccsaghsnssuactaonsaceie dis 60&10 
Shutter hinges&flaps, genuine bronze.dis 60&10 
Shutter hinges, bronze plated.................. dis 70 
Flush bolts, genuine bronze....... ...dis 70 
Shutter knobs. genuine bronze................ dis 50 
Shutter bars, genuine bronze................... dis 60 
Sash lifts, genuine bromze.................0ceeeee dis 60 
Sash pulls and plates, genuine bronze.....dis 60 
Push plates, genuine bronze..............00000 is 60 
Drawer pull, genuine bronze................ dis 662 

Letter box plates, genuine bronze... .dis 60&10 
AN AINA BURIED, «05 cake vancnina sstseceghnasnctoes is 33% 

Plumbs and Levels. 
ene TOME scsccasesacsnsieas dis 70&10@70& 10& 10 
Pocket levels.................0« dis 70&10@70& 10& 10 
Davis’ inclinometers..............::cse0ee0+sGiS 10&10 
Pumps. 
Cistern, best makers..................... dis 50&10@60 


Pitcher spout, best makers.dis 60& 10@60&10&10 
Pitcher spout,cheaper goods dis 7o&s5@70& 10& 5 





Pokes, Animal. 








gf See Se aa reer ae ei 8 doz $6 50 

ce ha Be EEE ELS, ® doz $6 50 

ee tee thd ce ee ee. ® doz $3 75 

BEB © ARCTIC aaiiicessescccisvcecis soccer # doz $3 00 
Rakes. 

CRE UIE ins ibsctoncscciepein ses wnseniaresesacncesspipienned dis 65 
RRR Nines inetcrcevinisinsathtadecess: exesd dis 70@70&5 
Razors. 

Fie ee We MIO CG ivcnsvovnsiiens cocsenssotensnesed dis 20 
Wostenholme & Butcher........... .$10@£...dis 10 
PE INN ccxnpvicanoeonionsinguasinseve Srepecees dis $9 50 net 
Scales. 

MMtCh, Commter, NO. 272 ..<<csccccccesseee ® doz $21 00 
Hatch, Tea, No. 161..................$ dox $6 75@7 oo 
SEEEN  MOROCRES 0. sciciecsnvnnsvse wacussiecnteied is 50 
Pe Mie gg) | er dis 30@30&10 

Scale Beams, List of January 

SS. Giikwcatevdenniavsetinonziveened dis 50& 10@50& 10&4 

Screw Drivers. 

Stanley R. & IL. Co.’s Varnished 

PN cie'iisvesas sisscucberiainton <euciine dis 65&10 
Stanley R. & L. Co.’s Black Handles..dis 60&10 
Sets interchangeables............... 8 doz $18 dis 25 

Squares. 

RSE UNE RENIN sons vngeveveyncsenccenvvis aes 
Le See pais 75&10@80 
Disston’s try square and T bevels......dis 45&10 
Winterbottom’s try and miter...........dis 30&10 


Tacks, Brads, Etc. 


IEE concen nnsidetinns Mak eesiah. shnews'esscas concen dis 80@80&5 
Steel carpet tacks all kinds............ dis 80@80&5 
Swedes iron carpet tacks, all 

ici Abintks: nacgtanss chads ceecconsect sancti dis 80@8&5 
Swedes iron tacks..................... dis 75&5@75&10 
Swedes iron Upholsterers’ 

RUIN i scnantecascereerus esac’ deus’ dis 75&10@75&10&5 


Tinned Swedes iron tacks..dis 75&10@75&10&5 
Tinned Swedes iron Up- 






holsterers’ tacks............. dis 75&10@75& 10&5 
American iron cut tacks.............. dis 75@75&10 
SG I aside dipsinsttpaviznxsnovothaciamnenead dis 50&10 
Copper finishing and trunk nails...... dis 50&10 
eae dis 50& 10@50& 10&5 
Finishing nails................. dis 70&10@70& 10& 10 
Hungarian nails and 

DRAMOTE TREES, 5. oncceiescnvnect dis 70&10@70& 10& 10 
Gimp and lace tacks........... dis 75&10@75& 10&5 


ee tinned.dis 75&10@75&10&5 
Trunk and clout nails....... dis 70&10@70& 10&10 
Tinned trunk&clout nails.dis'70& 10@70& 1o& 10 





Basket nails... --dis}7o& 10@70& 10& 10 
og” ree dis,,70& 10@70& 10& 10 


Common and patent brads.dis 7o&10@70& 1o&10 
Tinned capped trunk n’ls..dis 7o& 10@70& 10&10 











Hartman’s Patent Inside Sliding Window Blind 


is the most 
popular Blind 
in America. 
Architects & 
builders pre- 
fer it to any 
other, for mer- 
it, style, con- 
venience and 
economy. 
Not Complicatd. 
The Only 
Blind that is 
furnis’d with 
an automatic 
Burglar - Proof 
Lock, free of 
charge. This 
is an item of 
immense mag- 
nitude, and 
| may save you 
many times 
the cost of 
blinds & per- 
haps life also, 


Shag, 


Li ig SUM US yy 























‘ and the onl 

JUUUUUUL blind sBat 
fos —>— gives entire 
satisfaction. 

Thousands 


are in use. 
Agents wanted everywhere. Send for illus- 
trated catalogue and prices. Manufactured by 


HARTMAN & DURSTINE, wocier‘6°"" 


J. M. ALLEN, President. 
WM. B. FRANKLIN, Vice-President. 
F. B. ALLEN, Second Vice-President. 
J. B. PIERCE, Secretary and Treasurer. 








GEO. P. BURWELL, Gen’l Agt., 208 Superior 
St., Cleveland, O. 

Cc. A. BURWELL, Chief Inspector, 208 Superior 
St., Cleveland, O. 

A. D. BAITH, Special Agt., 208 Superior St., 
Cleveland, O. 

R. D. BRIGGS, Special Agt., 208 Superior St., 
Cleveland, O. 

J: E. WOLCOTT, Special Agt., Akron. O. 





C Ll PS F, AUST & CLARK 


LECT ROTYPE 


‘Teed NCRAVING CO. 
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Retail Dealers’ Stock of Spooled Wire 
In Painted Wooden Box with Hinged Cover. 


This assortment conta:ns over 140 Spools of Black and Tinned Annealed Steel, Copper and 
Brass Wire, and Comprises almost every size likely to be called for. It has been put up by us 
especially to meet the demands of the Retail Hardware Trade, and it covers all of the most sal- 
able sizes without any dead stock. It will readily bring over $10.00 at retail and represents a 
large profit to the retailer. This is the only way to handle wirein less than full bundles, as it 
will not rust, tan- 
gle or tarnish,and 
is convenient for 
both dealer and 
consumer. Write 
us fora net price 
on the whole as- 
sortment, ororder 
it from your job- 
ber. 




















Malin & Co... 


CLEVELAND, OdIO. 





wf 


PATENTED. 


THE W. BINGHAM HARDWARE CO., 


146, 148 AND 150 WATER STREET, 


CLEVELAND, OHIO. 


HARDWARE, IRON, NAILS AND METALS 


OF EVERY DESCRIPTION. 
Railway, Machinists’ and Miners’ Supplies. 


WILLIAM JESSOP & SONS AND PETER STUBS’ CELEBRATED CAST STEEL. 


MALLEABLE AND CAST GAS AND WATER FITTINGS. 


Nathan & Dreyfus’ Self-Acting Oilers and Lubricators, Injectors and Ejectors; Pennsylvania 
Tube Works Pipe and Boiler Flues; Peet’s Open Way Valves ; Boston Belting Co.’s 
Rubber Belting, Packing and Hose; Alexander Bros.’s Leather Belts. 


STUBS, GROBET & ROTHERY FILES, ETC., ETC 








—THE— 








@ 
Is a Simple, Compact and Durable Device, Superior to all i 
Other Methods for : 
. . 3 
Balancing Window Sash. 
It is cheap, easily applied, and gives perfect satisfaction. @ 
Adapted to old and new windows, and does not require q 
box frames. Does not get out of order and A 

is a PERMANENT FIXTURE. 

Send for Catalogue and Full Particulars to 

CALDWELL MANUF’G CO., 

291 State St., Rochester, N. ¥. i 





JAMES P. WITHEROW 


ENGINEER AND CONTRACTOR, 


LEWIS BLOCK, PITTSBURGH, PA., 
GENERAL AGENT FOR 


Whitwell Fire-Brick Stoves and Clapp-Griffiths Patents : 


FOR THE MANUFACTURE OF SOFT STEEL. 


Specially adapted for A No.1 Boiler Plates, Boiler Rivets, Wire Rods, Stay Bolts, Stamping Ware, 
Nail Plates, etc. Will contract to completely erect, equip and place in operation blast 
furnaces, Whitwell stoves and stee plants asabove. As I manufacture at my 
own works, everything appertaining to blast furnace and steel works 
construction I can guarantee promptness and satisfaction. 





Cuyahoga Manufacturing Co., 


MANUFACTURERS OF PATENT 


BURGLAR ALARM DOOR KNOBS 


-—— AND-— 
Burglar Window Alarms. 


Cheapest, most Reliable and most durable Burglar 
Alarms on the Market. 





Grand Arcade, Cleveland, 0. R8@ Agents Wanted. 


Fulton Steam Boiler Works, \ 


JOHN T. CAULFIELD Proprietor, 


MANUFACTURER OF 
Also Smoke Stacks, Tanks, Pans, Breachings, Heaters, Etc. 


Works just North of Union Passenger Depot, RICHMOND, IND. 


8@” Write for Estimates. “@a 








‘The Kanneberg Roofing Co., Canton, O., 


(The Originators of Strictly Genuine Steel Roofing.) 
MANUFACTURERS OF 


CORRUCATED IRON 
Four Sizes of Corrugations. | J 
MiCrimped Edge Iron Roofing and 
meSiding, Beaded Iron Siding and 
meCeiling, Water Proof Building 
Paper, Ready-Mixed Paints, Etc, 
LIST AND SAMPLES. 


THE KANNEBERG PATENT 


LATEST IMPROVED 
FOLDED LOCK SEAM} 


StrictlyGenuine Steel Roofing 


WRITE FOR CATALOGUE, PRICE 
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We have the pleasure of notifying our custo- 
mers and friends that we have secured a long 
lease Of the new building at Laight and Canal 
sts., and shall take possession about April 1. 

Our new quarters contain about 45,000 square 
feet of floor room, and has light on three 
sides. We therefore shall have increased 
facilities for manufacturing and executing 
any orders that we may be favored with. Our 
plant will be a modern one, and all necessary 
tools for the proper and expeditious finishing 
of work will be introduced as fast as required. 


E.E. GARVIN & CO., Laight & Canal Sts., New York. 


Champion Rubber Bucket 


CHAIN PUMP. 
Manufactured, Fi Crawford, 


NORWALK, O. 

Chain Pump Pipe Buckets, 
Common & Expansion, Wood 
Force Pumps; also dealer in 
Steel Chain-best quality. Spe- 
cial inducements to parties 
ordering car lots. Correspond- 
ence Solicited. 


Te WELLINGTON 


ot Belt Holder. 


Recently Improved. 











BETTER THAN LOOSE 
PULLEYS. 
Shifts Belt from 

Pulley. 


Driving 


Belt stops when machine stops and lies slack 
until machine starts. Simple, cheap, easily 
operated. Sent on approval. Thousands in 
use. Address 


W.R. SANTLEY & CO., 


Wellington, O. 





SEDGWICK STEEL WIRE FENCE 


BK 25 2S 25 254 











Best Fences and Gates for all 
purposes. Free Catalogue giving 
full particulars and prices. 

Ask Hardware Dealers, or ad- 
dress, mentioning this paper, 


SEDGWICK BROS, Richmond, Inc. 
VAN DUZEN 


GAS ENCINE 


ANO BOILER. NOCOAL. 
NO ENGINEER. 
No Extra WATER RENT 
"™ or INSURANCE. 
| INSTANTLY STARTED. 
mW DURABLE, RELIACLS, 
SAFE and ECONOMICAL. 


‘A im Send for description and prices. 


AW Van Duzen Gas Engine C°., 
- 34 E. 2nd St., CINCINNATI, 0, 














UNIVERSAL RADIAL 


RADIAL DRILLING MACHINE 


—= THREE DESIGNS. SIX SIZES 


| EMBODY ALL DESIRABLE FEATURES 


om PRICES$450 °& UPWARD 
7 oR UNIVERSAL RADIAL DRILL CO 


AL CINCINNATI. O. 








Steam Jet Pumps, - From $4.00 up. 


Automatic Injectors, - * $5.00 up. 
High Lifting Injectors, “ $6.00 up. 
Shafting, Hangers,- - ‘' $1.00 up. 


COUPLINGS, BOXES, COLLARS, ETC. 
Write for Circulars, Etc. 


COLUMBIA INJECTOR CO. CLEVELAND, 0. 


SEND FOR CIRCULAR OF THE 


“EASTI.A EE” 


Metallic Shingles and Siding ! 


THE BEST ROOFING FOR CHURCHES, SCHOOLS AND RESIDENCES. 


22 
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MANUFACTURED BY W. 








SUCCESSORS TO 
THE DETROIT METALLIC SHINGLE CO., Cor. State and Park Place, Detroit, Mich. 


THE - ARMSTRONC - PURIFIER, 


= —— WITH — 


EXHAUST HEATER COMBINED. 


Purifies the feed water by means 
of the live steam, and heats the water 
up to the boiling point by means of 
exhaust steam. 










A full description of this heater, together 
with a valuable treatise on steam boilers, 
sent to any address, free of charge. Address, 


Ww.C.Armstrong &Co., 


SPRINGFIELD, OHIO. 


McClure & Schuler, 
ENGINEERS & CONTRACTORS, 


Bissell Block, 


PITTSBURGH, PA. 


a 
y} is 
yy, tl 
an ly wat 
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Blast Furnace 
CONSTRUCTION 


A SPECIALTY 


Sole agents for’ 


Massick’s & 


Crooke’s 
PATENT 
Fire Brick 
Stoves. 


Designs and Esti- 
mates for the con 
struction of Blast 
Furnace Work, and 
for all kinds of Hot 
Blast Fire Brick or 
Pipe Stoves; and all 
other kinds of Brick 
Work pertaining to 
Steel Plants, Iron, 
Brick or Wooden 
Buildings, all kinds 
of Iron Construction 
' in general. 

B@-We propose to guarantee and put into 
successful operation all the plants we design 
and contract for. 











Sole Manufacturer 


OF THE 


Improved Patent 
HOT BLAST 


Colliau Cupola 


ADDRESS : 


287 Jefferson Ave. 
DETROIT, MICH. 








J. D. SMITH & CO., Cincinnati, O., 


Manufacturers of Every Description of 


FOUNDRY FACINGS, BLACKINGS AND FOUNDRY SUPPLIES. 


PLUMBACO FOR ALL PURPOSES. 


Radiant Facings and Blackings, Standard Core Compound, New Process Brass Moulding Sand. 
Bae Illustrated catalogue and price list furnished on application. “@& 


IRON CLAD PAINT CO. tron ciaaPaint co. 


Factory, 75&77 Central Way. Sec. & Treas., No.3 Case Build’g, 
CLEVELAND, OHIO. 





And get the genuine article, 
and save liability of suit for 
using an article made in viola- 
tion of the patents issued to 
Wm. Green, and now owned 
by this Company. 

IRON CLAD PAINT is the 
most durable, most 
fire-proof and cheap- 
est Paint made. 

FURNISHED both Dry and 
Ground in Oil. 

USED BY NEARLY ALL 
THE RAILROADS. 





Trade Mark Patented. 





N. D. FISHER, Prest. and Gen. Mgr. E. L. FISHER, Vice Prest. and Treas. A.M. ALLYN, Sec 


THE 


Fisher & Wilson 


COMPANY, 
Wholesale 


PINE & HARD WOOD 


Lumber Dealers, % 


47 Central Way, oe 
CLEVELAND, - OHIO. —— : Se 
Fine Hard Wood Finishing Lumber a Specialty. 


Plain Oak, Quartered Oak, Ash, Cherry, Walnut, Yellow Poplar, Hickory, Red Birch, Rock 
Maple, Bird's Eye Maple, White Maple, Beech, Elm, Southern Pine. 


BRIDGE AND CAR TIMBER CUT TO ORDER. 





— a 





A) AS as 








McMyler Manufacturing Co., 


180 COLUMBUS STREET, CLEVELAND, 0O., 


Sole Manufacturers of the 


MeMyler Patent 


ee REVOLVING 
STEAM 


Derrick, 


Also general Hoist- 
ing and Convey- 
ing Machinery, 
Ore & Coal Buck. 
ets & Dump Cars. 


Alex. Laughlin & Co., 


ENGINEERS AND CONTRACTORS, 
WADE BUILDING, 








CLEVELAND, O. 


Will contract to erect, equip and place in 
operation Rolling Mill Plants of 
every description. 
Regenerative Gas Furnaces 

-AND : 
ARTIFICIAL GAS PRODUCERS, 


A Special Feature. Estimates Furnished 
on Application, 


EVAN JONES, Southern Agt., 


KNOXVILLE, TENN. 


SHEPARD’S NEW $60 


SCREW CUTTING 








w 

nN 

2 Foot Lathe 
o Foot & Power Lathes, 
a Drill Presses, Scroll- 
es Saw Attachm'ts, Man- 
rw drels, Chucks, Twist 
= Drills, Dogs, Calipers, 
Od etc. Lathes on trial. 


= Lathes on payment. 

Send for catalogue of Outfits for Amateurs or 

Artisans. Address H. L. SHEPARD,-Agt., 
124 Kast Second &t., Cincinnati, O. 








| 
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Classified List of Advertisers. 


lagger (t+) oncea month; 


irregularly 


alternate weeks; the« 
the double dagger 


PAGE. 
Bolts and Bolt Machinery 
Hotchkiss & Upson Co., Cleveland 16 
Colwell & Collins, Norway Bolt Co., Cleve 
land ‘ . svvseces EO 


Seaton Mfg. Co., Cleveland. ...ccocecccccsccccesess 16 
Brick and Tile Machines 

Frey, Sheckler & Hoover, Bucyrus, O.... 18 

Stevenson & Co., Wellsville, O jineomes a 
Babbitt Metal 

Fay Manufacturing Co., Elyria, O............ 13 


Beltings 

Parkin & Bosworth, Cleveland.............0.0+ 20 
Belt Holders 

“W. R. Santley & Co., Wellington, O........ 14 
Boilers and Boiler Attachments 


. ¢ MeN & Co., ARTOR, Oisicccissssesss 16 
Mansfield Steam Boiler Works, Mansfeld, 






PERL ae 13 & 1¢ 

Yo ungstown, isms 10 

tichmond, Ind onc Ea 

o., Mansfield, O........ 13 

nt cl r, Dayton, O 13 

nbia Injector Co., Cleveland 15 

erthy Inject »r Co., Detroit, Mich.. 20 

Detroit Lubricator Co., Detroit, Mich...... 16 

Bolt Cutters 

H. B. Brown & Co., East Hampton, Ct...... 12 
Bevel Jig Mills 

C.J. McNutt, Ashtabula, O......... ccc eeeeeees 19 


Burglar Alarms 

Cuyahoga Manufacturing Co., Cleveland... 14 
Coal and Coke 

Pittsburgh & Wheeling Coal Co., Cleve- 


EEE a inn | coc csckre ginal senda vosneineapree peibtswnnsessi 12 

Cranes and Derricks 

McMyler Manufacturing Co., Cleveland..... 14 

Wim. Tod & Co., Youngstown, O.............006 18 
Car Wheels 

Bowler & Co., Cleveland ss aad teases saeuesiee Tae 
Chemical Laboratory 

J. F. Elsom, New Albany, Ind...............:60. 12 
Damper Regulators 

*Curtis Regulator Co., Boston, Mass......... 19 
Die Makers. 

Avery Stamping Co., Cleveland................ 20 


Drilling Machines 
U niversal Radial Drill Co., Cincinnati, O.. 1 

+, A. Schumacher, Cincinnati, O............. 1 
Huntington & Lunt, Cleveland 2 
*Lodge, Davis & Co., Cincinnati, O 





Drop Presses 












Williams, White & Co., Moline, IIl....... Brad 16 
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H. Jones & Co., Cleveland.....cceseceeees 12 
., P. Witherow, Pittsburgh, Pa ow 26 
Alex. Laughlin & Co., Cleveland... es Ee 
McClure & Schuler, Pittsburgh, Pa............ 15 
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L. S. Graves & Co., Rochester, N. Y.......... 19 
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Hercules Powder Co., Cleveland................. 18 
Electric Lighting Apparatus— 
Brush Electric Co., Cleveland..............se000 19 
Elevator Buckets. 
Avery Stamping Co., Cleveland.............. «» 20 
Emery Wheel yg co geyge A 
J Wendell Cole, M. E., Columbus, O., or 
Chicago, I11...... ‘ PE SSN ES PRE 20 
Engravers and Electroty pers— 
Eclipse Electrotype & Engr: paving Co., 
Cleveland aad canteen ae 
Murray & Heiss, Cleveland.. eiathansuaienus 17 
Union Electrotype Foundry, ‘Cleveland... 16 
Engines (Steam) 
Kilby Manufacturing Co., Cleveland.......... 19 
Novelty Iron Works, Canton, con 
Aetna Machine Co., Warren, ascents aod aa 
Lloyd & Sterret, Erie, Pa............ccccrscesceres 17 
Wm. Tod & Co., Youngstown, O............... 18 
E. H. Jones & Co Pa PSS, A ae 12 
*Columbus Machine Co., Columbus, O. 19 


*Chandler & Taylor Co., Indianapolis, Ind. 14 
Buckeye Engine Co., Sale m,O ‘ 
The Westinghouse Machine Co., Pitts- 





PE ore nn ancs ch chvaansnsacasbodabesesatessresusasans 18 
Geo. Worthing ton Co., Cleveland. ....ccccesca. 19 
Engines (Gas) 
Schleicher, Schumm & Co., Philadelphia, 
Pa. and Chicago, Il dud inate tah dasunaa theses 18 


Engineers’ Specialties 
Crescent Manufacturing Co., Cleveland... 16 


“Curtis Regulator Co., Boston, Mass......... 1g 

Cleveland Flue Cleaner Co., Cleveland...... 16 
Files, Makers of— 

Reynolds Bros., Columbus, O............ .:+2. 20 


A. & H. Gough, Cleveland... 
Forges— 

Cleveland City Forge & Iron Co., Cleveland 18 
Foundries 


Bowler & Co., Cleveland.......... wel Ck 32 
Taylor & Boggis Foundry, Co., Cleveland 16 
Wm. Fitzsimmons & Son, Cleveland 





Sery Ge CO., DICRAVIS, POicscccccccsscscssnssasas 16 
Flue Cleaners 

Cleveland Flue Cleaner Co , Cleves and ...... 16 

Crescent Manufacturing Co., Cleveland..... 16 


Feed Water Heaters 
Stilwell & Bierce Manufacturing Co., 
PSU. Oss cvceccnevens 
Laidiaw & Dunn Co., Cincinnati, O....... 
Ww.C. Armstrong & Co., Spt inefield, oO 
Hoppes Manufacturing Co., Springfield, O. 18 





Be. BH. Forties Ge Co., Cleveland......cccsssssccessesss 12 
For Sale 

Foundries, Furnaces, Machinery, etc........ 16 
Foundry Cupolas— 

Victor Colliau, Detroit, Mich..............eseere 15 
Frost Proof Steam Traps— 

“Curtis Regulator Co., Boston, Mass......... 19 
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Foundry Supplies— 


J. D. Smith & Co., Cincinnati, O............... 1s 
Galvanizers. 
Avery Stamping Co., Cleveland........... aes SD 


Hardware— 


W. Bingham Hardware Co., Cleveland..16 & 14 

Eberhard Manufacturing Co., Cleveland... 16 

Geo. Worthington Co., Cleveland............... 19 
Heating Furnaces— 


Beecher Furnace Co., Cleveland........... 12 
Iron and Steel Rooting— 
Sykes Iron Roofing Co., Niles, O............... 13 
Cambridge Iron belated Co., Cambridge 
PND cups uaiuesnnuncuhcbackaacesdaend eiveateamnacdnaroiien 


Garry Iron Roofing Co., Cleveland . ‘ 
Standard Iron Co., Bridgeport, Pass svnpuasveres 
Cincinnati Corrugating Co., Cincinnati, O. 14 
Kanneberg Roofing Co., Canton, O............ 

W. J. Burton & Co., Detroit, Mich I! 
Thompson Manufacturing Co.,Cleveland, 17 























W.G. Hyndman & Co., Cincinnati, O........ 18 

Scott & Co., Cincinnati, 17 

Canton Steel Roofing Co., Canton, O 19 
Iron Ore, Bar and Pig Iron— 

Dalliba, Corrigan & Co., Cleveland............ 12 

Tuttle, Oglebay & Co., Cleveland............... 12 

J. H. Outhwaite & Co., Cleveland....... es ae 

Pickands, Mather & Co., Cleveland... 12 

Condit, Fuller & Co., Cleveland, O............ 12 

Cleveland Rolling Mill Co., Cleveland....... 12 

Hussey & Pomeroy, Cleveland sone 8 

Bie. See ee Wet PRN vcncscaseisesvessvestvcctetsessss 12 
Iron Planers— 

Smith & Silk, Cincinnati O.........ccscsoesssess 13 
Key Seating Machines— 

WB. DO Vi8, MOCMONIET, (IV. Te instesscercscsseees 20 
Lath Mills— 

DOs is Pe ey Cy BaF sin ceckaccisscianccisaveeses 17 
Lumber— 

Fisher & Wilson Co., Cleveland................ I5 

Martin & Barris, Cleveland 16 
Lathes— 

Muller Machine Co., Cincinnati, O............ 20 

Sebastian, May & Co., Cincinnati, O........... 17 

H. L.. Shepard, Cincinnati, O.........00.0sssssse 15 

*Lodge, Davis & Co., Cincinnati, O........... 29 


Mantels, Grates, Ete.— 

Conger & Collins Mantel Co., Cleveland... 20 
Milling Machines— 

+Brown & Sharpe Mfg. Co., Providence,R.I. 11 
Mining Machinery— 

Webster, Camp & Lane Machine Co., 

BURTON, O.....ccrecrsscoserrscescrcnscesscccsesevessesccense 13 

Machinery—(General) 

*Columbus Machine Co., Columbus, O...... 19 

Morgan Machine Co., Cleveland............... 12 
Machine Shops— 

Webster, Camp, & Lane Machine Co., 


BORSA SRERR AES) re eee nenen ees 16 

Novelty Iron Works, Canton, O................. 16 
Machinists’ Tools and Supplies— 

Parkin & Bosworth, Cleveland.................. 20 

Be. Garvie & Co., NeW Vor Ris ccscsscicsseses 15 
Oftice Furnituare— 

Burgess Bros, Cleveland..............ccccessccssesee 17 
Patents-- 

M.D. & L. L. Leggett, Cleveland............... 16 

Oahorne Ge Co. COPIA sii cinsescciscserccdesssone 16 


*Thomas P. Simpson, Washington, D.C... 16 
Pumps (Steam)— 

E. H. Jones & Co., Cleveland......... 15 

Canton Steam Pump Co., Canton, : 

Laidlaw & Dunn Co., Cincinnati, O 


Pumps (Chain) 





G. Fe. ERWINIA, IST WRIT, Os. scesisscscecsssencces 15 
Paint— 

Iron Clad Paint Co., Cleveland..............0. 15 
Pipe Coverings— 

John A. McConnell & Co., Pittsburgh........ 12 
Printing Inks— 

Ault & Wiborg, Cincinnati, O...........:000085 17 


Punching and Shearing Machine— 


‘Bertch & Co., Cambridge City, Ind.......... II 
Williams, White & Co., Moline, ae , 


Railway Supplies— 





Bowler & Co., Cleveland scccisccccsssessccaseses 13 
Cleveland City Forge & Iron Co., Cleve- 
NOIRE... cscscasmaucarsiensesssuanidcacnesasasesaswateiancs ies 18 
Cleveland Wheel & Foundry Works, Cleve 
RE ica nncasicmbedswcassttaaas Ap canis anmscaardsaekcaekuiasa 18 
Railroads— 
AN i, NRO cosicxscaanesances0csedhscsceenezssas 17 
Reducing Valves— 
*Curtis Regulator Co., Boston, Mass......... 19 
Sash Balances— 
Caldwell Manuf’g Co., Rochester, N. Y..... 14 
Steam Heating Apparatus— 
“Curtis Regulator Co., Boston, Mass......... 19 


A. A. Griffing Iron Co., Jersey City, N. J... 19 
Steam Boiler Inspectors— 
Hartford Steam Boiler Inspection & In- 


surance Co., Hartford, Conm.............cecc0e 14 

Steel Rails, Blooms and Billets— 

Cleveland Rolling Mill Co., Cleveland....... 12 
Saws— 

E. C. Atkins & Co., Indianapolis, Ind........ 20 

Standard Mfg. Co., Moore’s Hill, Ind....... 12 
Steel Stamps and Stencils— 

J. H. Fleharty & Co., Cleveland...........00.00 16 
Shapers— 

*Lodge, Davis & Co., Cincinnati, O........... 20 
Sheet Iron— 

Cleveland Rolling Mill Co., Cleveland....... 12 
Sheet Steel— 

Standard Iron Co., Bridgeport, O............ 19 


Steel Castings— 

Chester Steel Casting Co., Philadelphia, 

PO siscaccsvahevkacssckabes toicdadasena sadancvabeneeatsuserexeases 19 
Steam Fitters’ Supplies— 

A. A. Griffing Iron Co., Jersey City, N. J... 19 
Stampers of Sheet Metal— 


Avery Stamping Co., Cleveland.................. 20 
Spooled Wire— 
Bi ORias Be Sos; Ciaweta Ga sisecesisssssctedscassaavas 14 





Tinning Steel, Ete. 

Avery Stamping Co., Cleveland.................. 20 
Trucks and Wheelbarrows— 

Lansing Wheelbarrow Co., Lansing, 

ROR duu divtcsvis suvesevevcsisehebuceivresvehusstaccedtrees 19 

Twist Drills— 

Cleveland Twist Drill Co., Cleveland 

“Standard Tool Co., Cleveland.................. 
Turnbuckles— 

Cleveland City Forge & Iron Co., Cleve- 





NEN axectandiaibineicesoisynsaxtuleratn des siansoavevsersoreres 18 

Water Columns— 

Reliance Gauge Co., Cleveland.................. 20 
Window Blinds— 

Hartman & Durstine, Wooster, O............ 14 
Wire Goods— 

BF , DUO  Oo.; TOLOR, Oeics vcisscsscccccescsvicee 20 

tSedgwick Bros., Richmond, Ind............... 17 
Wire Machinery— 

John Adt & Son, New Haven, Conn.......... 13 

For Sale. 


( NE OF DUNN’S HOISTING MACHINES, 

with over 4o feet of chain. Good as new; 
capacity, 600 lbs. Address Dunn, care Iron 
Trade Review, Cleveland, O. 


For Sale Cheap. 
NEW NO. 4 INJECTOR, never been used 
P Address Jones, care Iron Trade Review, 
Cleveland, O. 


For Sale and Wanted. 
FFX\EE RAILS of every size of iron and steel, 
new and second hand. J. JEWKES, 

Iron Broker, Pittsburgh, Pa. 


The Crescent 

ngineers’ Specialties, 's0xicstins 
»mp ‘ounc 1 

and Automatic Grease Cups wille fect a saving 
of 75 per cent. over oil. Investigate their 


merits. CRESCENT MFG. CO., Cleveland, 0. 














DON'T BE HUMBUGGED. 


ENGINEERS | Owe ‘ecarantee our a & 


lue ‘Cle aners to give 

Steam the most A hy spiral motion entire 
length of tubes, and do the best work. 

Cleveland Fiue Cleaner Mfg. Co., 
74 Frankfort St., Cleveland, O. 


THOs. P. SIMPSON, Washington, 
D.C. Noatt’yfee until patent ob- 


tained. Write for inv’t'rs guide. 


SEATON 


HEADERS. - 


FOR BOLT OR RIVET WORK. 


SEATON MEG. Co., 
No. 1 Michigan Street, Cleveland, Ohio. 


A |. BABBITT. 


The only genuine Allen’s Black Lead Com- 
pound Babbitt. Perfect satisfaction guaran- 
teed. The cheapest metal made, quality con- 
sidered. Address all orders to 


W. L. FAY & CO., Sole Mfrs., Elyria, 0. 


INDUSTRY FILE WORKS, 
A. & H. Gough, Props., 


Manufacturers of 


Files = Rasps, 


Equal to ms Best English 
File. 


OLD FILES RE-CUT. 
All Kinds of Job Grinding, 
OFFICE & WORKS, 

48 COLUMBUS ST., 
CLEVELAND, O. 


C. GOUGH, Manager 

















\WUNILOIN 44% 
SELECTROTYPE 


FOUNDRYSSS 


TELEPHONE 2139 
829 SHERIFF ST.CLEVELAND,O. 








—— THE —— 


Detroit - Sight-Feed 


LUBRICATORS. 
Gates and Seibert pat’s 
Are pronounced the best 
by more than 40,000 

sers. 
o Simple in operation and 
always reliable. 

A lubricator sent on 30 
days’ trial to responsi- 
ble persons. 

‘I would not take five 
times the cost of my 
Lubricator ifI could not 
get another,’’ is the 
statement often made 
by users. Send for cir- 
cular and price list. 


Detroit Lubricator Co., 


164 Griswold Street, Detroit, Mich., U.S.A. 






poate eee enae 








CLEVELAND BUSINESS DIRECTORY. 


Bolt and Nut Works. 
rP\HE HOTCHKISS & UPSON CO., Manuf'rs. 
Machine, Plow and Elevator Bolts, Coach 
Screws. 








Carriage Bolts. 

fF\HE COLWELL & COLLINS NORWAY 
BOLT CO., manufacturers of Philadelphia 

Carriage and Tire Bolts. 


Coal, Iron and Ore. 


ICKANDS, MATHER & CO., Iron Ore and 
Pig Iron, Cor. Bank and Superior § Sts. _ 


Foundries, 

BRowter & CO., Car Wheels, Patent Chilled 
Frogs, and all kinds ofcasting. 9 Winter. 

rF\AYLOR & BOGGIS FOUNDRY CO. Fine 
Gray Iron Castings. 65 to 7 3 Central Way. 


Hardware and Iron. 

I INGHAM, WM. & CO., "Hardware, Iron, 

Nails and Metals, 148 and 150 Water St. 
YLEVELAND ROLLING MILL CO., manu- 

facturers of Steel and Iron Wire and Steel 

Tire. 

rF\VHE EBERHARD MF’GCO., manfrs. of Car- 
riage, Wagon and Sz iddlery Hz ardw are. 


Hardwood Lumber. 


M* ARTIN & BARRISS, dealers in all kinds 
yp of Hz lardwood Lumber. 130 Central Ww ay. 


Lumber. 


| er R,W IL, SON & CO., Wholesale lumber 
1 dealers pine and hardwood), rough and 
dressed lumber, timber, lath, shingles, etc. 47 
Central _Way. 





Machinists’  Supplie Ss. 


PARKIN ‘& BOSWORTH, 9 and 11 So. Water 
dealers in Manufacturers’ Supplies, 
Mz 8. and Tools. 





Steel Stamps and Stencils. 


YLEHARTY, J. H. & CO., Rubber Stamps, 
Seals, Stencils. g2 Seneca St. 


_ BUSINESS DIRECTORY. 


Akron, oO. 








Mc IL, J. C. CO., Steam Boilers, Heavy 

4 Sheettvon Work, &c. Repairing prompt- 

ly executed. 

ba ae BSTER,CAMP &L ANE MACHINE CO. 
F founder Ts sand Mz achinists, 12 M ain st. 


Contin. Oo. 


AJ OVELTY IRON WORKS, Mill Work, 
Shafting, Engines, Imperial job printing 
press, etc. 


Meadville, Pa. 
(NURRY & CO., ‘general jobbers in Castings 
J) _of all kinds. 


Mansfield, O. 
N [ANSFIELD STEAM BOILER WORKS, 
i Manf'rs of Steam Boilers, Oiland Water 
Tanks, and all kinds of Sheet Iron Work. 


Niles, O. 


DEEVES BROS., Manufacturers of Boiler, 
a Tank and Sheet Iron WwW ork, etc. 








‘Toledo, oO. 
Wore WESTERN SAW WORKS. Man- 
Be ufacturer and dealer in Saws and Planer 


Moulding Bits of every description 
No. 8 South St. Clair St. 


Williams, White 
&CO., 
Moline, Illinois, 


MANUFACTURERS OF 


DROP PRESSES, 


The Forging and Bend- 
ing Machine, 


The Bulldozer 


DOUBLE AND SINGLE 





Knives. 
made to order. 





THE IMPROVED 


Justice Spring Hammer. 


ATENTS::<* & CO., 
atent Attorneys, 
9 Euclid Ave., 


Cleveland, U. S. and Foreign 
Patents Aah Patent Cases 
Litigated. Searches and Opinions 
as to Scope, Validity, Infringement 
and Title of Patents. Send for 
pamphlet. 





JUSTICE HAMMER, 











PATENTS. 


M.D. & L. L. LECCETT, 
Attorneys at Patent Law 


Patents obtained in the United States and 
in Foreign countries. 


Masonic Building, CLEVELAND, O,. 





Ss 


sb 
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Thompson Manufacturing Co., 
CLEVELAND, OHIO. 





We want tozmailfyou our 


Kliustrated Cataloqaue 


84 pages), the finest ever issued by a roofing company. 








Burgess Brothers, 


DESKS, CHAIRS, DOCUMENT FILES, 
LETTER FILES, OFFICE 
SPECIALTIES. 


213 Bank St., CLEVELAND, 0. 


TELEPHONE 2329. 








THE CANTON STEAM PUMP 60, Canton, 0, 
Steam Pumping Machinery, 


For Boiler Feeding, Brewing, Mining 
and General Purposes. 


Guaranteed to be absolutely first class and 
reliable Send for free catalogue and prtces. An 
elegant lithographed Landscape mailed to 


Steam Users and E ngineers on application, 





Detroit & Cleveland Steam Navigation Co. 


Office and Wharf 23 River St. 
ARRIVE. DEPART. 

t500a.m. goop.m. 

and Lake Huron ports take 

steamer. City ticket office 224 
tDaily except Sunday. 


Detroit Steamer... 
For Mackinac ¢ 
Thursday’s 
Bank street. 





FOR ALL KINDS IRON ano STEEL 


ROOFING 


CEILING, SIDING, IRON DOORS, SHUTTERS 
Aurntss SCOTT & CO. CINCINNAT!,OHIO. 





FOR THE BEST AND 
joWEST PRICED 


GANG 9 Ly ER 


ADDRESS 


D. yatta os OLEAN.NY 





| 


PITTSBURGH AND LAKE ERIE 


RAILROAD. 


“Cleveland & Pittsburgh Short Line.” 





Twenty (20) Miles Shorter than any other 
route between Cleveland, Pittsburgh, Wash- 
ington, Baltimore and the South East. 


5 Through Trains Daily 5 


FAST TIME. NO DELAYS. 





‘For scenery picturesque and varied, 

Through valleys green, ’mong mountains ser- 
The people’s favorite route I ween, (ried, 
The P. & L. E. sits enthroned as queen.” 


See that your tickets read via 
THE PEOPLE’S FAVORITE ROUTE. 


E. HOLBROOK, A.E 
Gen’'l Supt., 


. CLARK, 
G.P.&T. A. 
Pittsburgh, Pa. 





Sebastian, May & Ge,"s 


Improved Screw- 
Cutting 








Catalogue of Lathes, Drill 
Presses& Machinists’ Tools 
ind Supplies mailed on ap- 
dlication. Lathes on Trial. 
164 W. Second st. 


CINCINNATI, 0. 


SCIOTO VALLEY 
RAILWAY. 


Direct route, 





Columbus, O., to Circle- 


ville, Chillicothe, Waverly, Ports- 
mouth, Ironton and Ashland, Ky. 
Three trains daily except Sunday. 


Favorite route, North and West, mak- 
ing close connection at Ashland, Ky., 
with the Chesapeake & Ohio Ry., 
through the canons of New River, 
passing White Sulphur Springs and 
the many Summer resorts of the Alle- 
ghenies in Virginia. 


| Shortest and Quickest Route to Rich- 





mond, Lynchburg, Newport News, 


Old Point Comfort. 


J. ROBINSON, Receiver, 


Jno. J. ARCHER, 
Columbus, O. 


Gen'l Pass. Agt 


AUTOMATIC 


VERTICAL ENGINES. 
Especially designed for 


Small Electric Light Plants. 
Perfect Regulation. 6 to 20 Horse-Power. 


Send for Specifications and Prices 
LLOYD & S’TERRETT, 


ERIE, PA., U. S.A. 
8 Mention this paper. 








TRAVELERS’ RECISTER. 





Standard Time. 
Revised March 6th, 1888. 
N. Y., C. & St. L. R. R. Co.—*‘ The Nickel Plate. ’’ 








Eastward. Arrive. Depart. 
Buffalo Passenget................ 1040am I045am 
Chicago Passenger.. soe FPO PM crrcocscorece 
TOOK] PEIN G. ssccccscescsss: oan SOOO. Kiceveasicis 

Westward. Arrive. Depart. 
Chicago Passenge..... ...seseceersseeseees 6.30 a m 
Fostoria Passenger .. -50pm sirom 
Local Freight..........sscseceeseees S| reer 


Rocky River Accommodation a parts 7:40 a. 
m.; 1:40 p. m 
Euclid Accommodation departs 6:20 a. m.; 
“Til rates daily, except Sunday. 
Cleveland & Pittsburgh. 


Arrive. Depart. 
New York Express............00 Iz5so0pm 745am 
New York Express............... 635pm r1o5pm 
Alliance & Akron Accom...... 935am 325pm 
Ravenna Accommodation..... 825am soopm 
PREC. FORT es <cateccsciesscsesss *5 25a m*"Ir lopm 


*Daily ; all other trains daily, except Sunday. 
Mt. Vernon & Pan Handle Route. 


C., A. & C. Ry. Co. Arrive. Depart. 
Akron, Col. & Cin. ‘Flyer’? 540pm 8i10am 
Akron, Col. & Cin. Night Ex- 

DIVCOD, son covcereecistas casscaveazecssee 7ooam 8o00am 
Akron, Col. & Zanesv’e Ex...1250pm 1I195pm 
Akron & Orrville Accom...... 935am 325pm 

The 8p. m. train runs daily. Elegant Pull- 
man palace sleeping cars attached. All other 


trains daily, except Sunday. 
Erie Railway. 
Depot, South Water Street and Viaduct. 





Arrive. Depart. 
N. Y. & Pitts. Express....... $538am *825am 
Fast N. Y.& Pitts. Express*io55am *300pm 
Mahoning Accommo......... ¢6 40am 
Pittsburgh Express............ [625 pm 
Youngstown Local............. 7805 am 
Mahon’g div. & Pitts Local “11 40am 
Mahoning Val. Accom........ +4 30pm 
Pittsburgh Express........... 71 20pm Iriopm 
New York Express..... WO 1 E. dcccencsesive 





tDaily, except "Sunday. 
cept Monday. 

Cleveland & Canton Railroad. 
Depart— 
Canton and Coshocton—7:30 a. m., 4:05 p. m. 


}Daily ex- 


Bedford—7:30 a. m., “9:00 a. m., II:10 a. Mm., 2:00 
Pp. M., 4:05 p. M., 5:45 p. m., “8:15 p. m. 

Newburgh—6:10 a. m., 7:30 a. m., *“g:00 a. m., 
II:10a.mM., 2.00 p. m., 4:05 p. m., 5:45 Pp. m., 
*8:15 p.m. 

Kent—7:30 a. m., “g:00 a. m., 4:05 p. m., “8:15 


p.m. 
Arrive from— 
Canton and Coshocton —9:50 a. m., 6:25 p. m. 
Bedford—6:0o a. m., “7:40 a. m , 9:50 a. m., 1:05 p. 
M., 4:15 p. m., 6:25 p. m., “7:15 p. m. 
Newburgh—6:o00 a. m., 7:10 a. m., “7:40 a. m., 
g:504.M., 1.05 p. M., 4:15 p. M., 5:35 p. m., 
6:25 p. m., “7:15 p. m. 
Kent—"7:40 a. m., 9:50 a. m., 6:25 p. m., *7:15 
p.m. 
rheatre train leaves Cleveland every Satur- 
day night for Newburgh and Bedford 10:35 
p.m. 
Trains marked with * 
daily, except Sunday. 
Depot at Ontario St., opposite Huron St. 


Valley Railway. 
FoR AKRON, CANTON AND MARIETTA 
Depot foot South Water Street. 


Depart. 
Valley Junction ee “7 45am 
Marietta E xpress.. 


*run daily. All others 


Arrive. 
*6 30pm 
.-fl11Isam f2sopm 





Valley Junction E xpress. *415pm *“io1i,sam 

Cleve. and Canton E xpress “7oopm f8i15am 
*Daily. tDaily, except Sunday. 

WM. THORNBURGH, . A. CARRAN, 


Gen. Manager. Gen. Pass. Agt. 


Cleveland, Lorain and Wheeling. 


All trains arrive and leave the Union Depot 
as follows: 
Arrive 
Wheeling E myrese.. 655pm 
Uhrichsville I xpress : .400pm g2am 
OscaAR Tow NSE ND ‘Gen. Mang’r 


yLT &(]) Bo 
He pry ORG. 


Depart 
.645am 








2 C/N C/NNAT/.¢ 
A&W INK USED ON THIS PUBLICATION. 








—— Ts. 


Cleveland «Marietta Ry. 


THROUCH TRAINS 


BETWEEN 


Toledo, Cleveland and the Ohio River. 


The shortest and best Route via Marietta to 


Washington, D. C., Charleston, W. Va., 
Parkersburg, W. Va.,and the South, 


Direct connections at Union Depots, with all 
great through lines to all Points 





WEST, NORTHWEST, SOUTH, SOUTH- 
WEST AND SOUTHEAST. 


Lowest Rates. Quickest Time. 
Best Accommodations. 


Tickets sold and baggage checked through 
to destination. Reliable information and best 
rates will be furnished by any agent of the 
Popular C. M 
A. T. WIKOFP, W.K. RICHARDS, 

Pres. aud Gen. Mgr. G.P.&T.A. 




















THE FAVORITE 


—AND— 
PIClUREryeS ROUTE 
New ok, Boston 

and the East. 


The shortest and 
quickest Route to Pitts 
burgh, Washington and 
Baltimore & the South- 
east. 


New Central Depot So. Water St. and Viaduct. 








Depart. 
No. 62, Accommodation................08 + 600am 
No. 72, New York Express..........s0cceee * 83:30am 
No. 72, Fast Pittsburgh Express.......° 8 30am 
No. 64, Fast Pittsburgh Express.........% 300 pm 
No. 66, Mantua Accommo........... iy 420 pm 
No. 68, Pittsburgh Express............. fio 50pm 
No. 68, New York Express..............0. +10 50 pnt 
No. 70, Pittsburgh Local Express......t11 40a m 
No. 74, Youngstown Express..............f 4 20 pw 

Arrive. 
No. 65, Fast New York Express....... I250pm 


No. 61, Pittsburgh Express............. 735am 


No. 67, Pittsburgh Express.................f10 55 a m 
No. 63, New York Express................ 650pm 
No. 63, Pittsburgh Express.............. opm 
No. 69, Pittsburgh Local — Ss......f goopm 
No. 73, Accommodation........ cnsdey 7 ay rae 


“Daily. +Daily, exce pt Sunda Ly 
Baggage checked through toall points East. 
Through tickets and information regarding 
the route can be obtained at office, 141 Superior 
street, and at Depot N. Y., P. & O. Railroad, 
South Water street and Viaduct, Cleveland. 
A. M. TUCKER, Gen. Supt., Cleveland, O. 
I,. P. FARMER, Gen. Pass. Agt., New York. 
W. C. RINEARSON, Ass’t G. P. A.. Cleveland, O. 
M.L. Fouts, City Pass. and Ticket Agf., 141 
Superior st., Weddell House, Cleveland, O. 





THE PICTURESQUE 


Lehigh Valley Route. 


Two through trains with Pullman cars at 
tached are now run via this beautiful scenic 
route, between Suspension Bridge, Buffalo. 
New York and Philadelphia, leaving Suspen- 
sion Bridge 8:35 A. M. and 3:40 P. M., Buffalo 9:15 
A. M. and 5.30 P. M., connecting with all trains 
from the West 

Passengers between the East and West pass- 
ing over the famed 


LEHICH VALLEY ROAD 


will experience the pleasure of a trip through 
the most magnificent and picturesque scenery 
in the world, presenting an ever-varying pano- 
rama of delightful surprises 

Double track, steel rails,magnificent road bed 
and unrivaled equipment, all combine to 


make the 

LEHICH VALLEY 
the favorite and most desirable route 
the East and the West. 
_ Anthracite coal is used entirely, guarantee 
ing the passengers perfect freedom from the 
dense volumes of smoke that so gre ‘“atly annoy 
passengers on lines using Bituminous Coal 

E. B. BYINGTON, 


Gen’! Pass. Agt., South Bethlehem, Pa. 


Wheeling & Lake Erie Railway. 


THE NEW THROUCH LINE 
BETWEEN 
TOLEDO 
AND 
Bowerston, Pittsburgh, Marietta. 
THROUGH COACHES 
BETWEEN 
Toledo & Marietta. 


Through Sleepers Between 


PITTSBURCH AND CHICACO. 


AND DAY COACHES BETWEEN 


between 





Toledo and Pittsburgh, Via Akron, Cuy- 
hoga Falls, Kent, Ravenna, Leavitts- 
burg, Warren, Niles, Girard, 
Youngstown, New Castle 
and Allegheny. 


The Only Line running through 


“BEAUTIFUL ZOAR.” 


anis iine will be completed to Wheeling ir 
July, 1859 
M. D. WooDFORD 


Jas. M. HALL, 
Gen'l Manager 


Gen'l Pass. Agent 











URRAT & APY 


“THE BECKMAN” ISs 
204-SUPERIOR: ST: 


{EVELANY 























SOS cesT ection inaronts 
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IRON & w PEEL eke) Ic? 


CORRUGAT EE iMPED 1SIDIN CEILING ETC, 


W,G.HYNDMAN 8 CO2cAic* 





CONDENSING OR SELLING DEPARTMENT IN THE UNITED STATES. 
16 Sizes, 6 to 500. P. Mot yet equaled by any form of Engine for We house Building, & Co. 











156, 158 e Street, 


HIGH FUEL DUTY AND SIMPLICITY. Siicane 608'Chestnut Ste i R. 
STAN DARD. 13 Sizes in Stock. ‘ ST. LOUIS 302, 304 Washington Ave. t 
5 to 250 H. P. DENVER 1330 Seventeenth Street, . 
3,000 in use in all parts of the Civilized World. SING BLUFFS, A bec, cee i Diiny & Sone 
JUNIOR. 6 Sizes in Stock, 5 to 50 H. P. SALT LAKE CITY, 259 S. Main St. ; en Montana 





ohn Ph MONT. E. Granite St. ow yee hs Co. 
SAN FRANCISCO, 21 and 23 Fremont St., Parke & Lac 


AN AUTOMATIC ENGINE CHEAPER THAN A SLIDE VALVE. , 4 P 
ORTLAND, OR. 33, 35N. Front St., Parke & Lacy M ‘ 
Well Built. Economical, Reliable, Over 300 soid the first year. p esting Ouse al ne 0 CHARLOTTE. N. C. 36 College St., ir phat: o 
T ATLANT GA. 45S. Prior St. ¢ The D. A. Tompkins Co. 


All the above buils qiregtt t 
28 ‘ ly to Ga — yy Re bon eable Parts. 


DALLAS, Imp. & Mch. Co. 


atalogues. » : PITTSBURGH. PA.U.S.A. CHATTANOOGA, TENN. C. E. James & Co, 








Engine Construction anit performance, free by mail. Address 





25 to 1,000 H. P. 


These engines are the combined result of | 
long experience with automatic cut-off regu- 
lation,and most careful revision ofall details. 
They are designed and constructed for heavy 
and continuous duty at medium or high rota- 
tive speeds. Highestattainable Economyin | 
Steam Consumption and supegior regulation 
SB guaranteed. Self-contained automatic Cut- 
off Engines 12 to 100 H. P. for driving Dyna- 
mo Machines a specialty. Illustrated Circu- 
lars, with various data as to practical Steam 


BUCKEYE ENCINE CO., Salem, O. 
SALES AGENTS : L. SIMPSON, 301 Telephone Building, 18 Courtlandt Street, N. ws 
N. “W. ROBINSON, 154 Washington Street, Chicago, I1l.; ROBINSON 


& CARY, St. Paul, Minn 


KENSINCTON ENCINE WORKS, Limited, Philadelphia, 


Sole Licensees and Manufacturers for New Jersey South of Tre aton , Eastern Pennsylvania. 


Delaware Maryland and Virginia. 





WILLIAM TOD & CO., Youngstown, 0. 


THE PORTER-HAMILTON ENCINE," 
The Hamilton Blast Furnace Engine. 





| Hydraulic Cranes and Accumulators. 


@@ Heavy special machinery generally. Send for illustrated catalogue. 





THE HOPPES FEED-WATER PURIFIER. 


SOLD ON TRIAL. CLEAN BOILERS CUARANTEED. 


SEND FOR 
DESCRIPTIVE 
CIRCULAR 


A 





Hard Sheet Steel Troughs Easily Cleaned. 


HOPPES MANUFACTURING CO., Springfield, 





Ohio 








aint 
6ARRY S 
PATENT 








GARRY IRON ROOFING COMPANY, 
The Largest Manufacturers of Iron Roofing in the World, 
MANUFACTURERS OF ALL KINDS OF 
' tron Rcvfing, Crimped and Corrugated Siding, Iron Tile 
or Shingle, Fire-Proof Doors and Shutters, 
Iron Ore Paint and Cement. 
Iron Frames for Roofs and Buildings. 
No. 152 MERWIN ST., CLEVELAND, OHIO. 
8@ Send for cireculers and price ‘isi ‘fo. 


fe) 

Lal 
a 
2S 
a 
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o ¢ 
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SCHLEICHER, SCHUMM & CO. § Philadelphia. 


9) Chicago. 
Horizontal OTTO Gas Engines. 
Vertical OTTO Gas Engines. 
Twin Cylinder OTTO Gas Engines. 
Combined OTTO Gas Engine Pumps. 
| Combined OTTO Gas Engine Dynamos. 


SIZES: 1, 2, 4, 7, 10, 15, 26 AND 50 HORSE-POWER. 














DESCRIPTIVE 









PAMPHLET, 





ts 
aie 


Stump before a blast. | Fragments after a blast. 


STRONGEST and SAFEST EXPLOSIVE 


pa HRnown to the Arts. 
= POWDER, FUSE, CAPS, 


Electric Mining Goods, 
EE FF o wo I: Bs, AND ALL TOOLS FOR STUMP BLASTING, 





THE GREAT STUMP AND ROCK - FOR SALE BY THE ma 
ERCULES POWDER COMPANY 
ANNIHILATOR. 40 Prospect Street, Cleveland, Chie. 


J. W. WILLARD, Manager... 


THE TNA MACHINE COMPANY 


SOLE MANGFACTURERS OF THE 


Aetna Medium and High Speed Engines. 
300 to 1000 Horse Power. Latest Design. 


For Rolling Mills, Furnaces, Pi 
Works, Grist and Saw Mills, Ete. Abo 
Manufacturers of 


Upright Engines from 10 to 160 ff. P. 


Rolling Mill and Special Machinery, 
Light and d Heavy Castings, and , 


M. V. SMITH’S 


Cas Producer and Furnace. 
ENGINES ALWAYS IN STOCK. 


Warren, - Onio. 


BRICK gi 2X. MACHINE 











FREY’ SHEW 






Machines with or without Crushers. 6 Rent Brickmachines.~— —— 


Avoress FREY, SHECKLER & HOOVER, Bucyrus, Ou10.——: 


13stylesCLAY CRUSHERS) Ea Factory 












—__ am : | : = AND A 
- CHEAPEST. @ 
‘The list retail price of this Buckle is less than one-half the wholesale 
price of inferior goo¢ds when we commenced to manufacture, and 
dealers, even in small towns, find it profitable to carry a stock to sell with iron for tie rods. 


CLEVELAND CITY FORGE & IRON C@Q., CLEVELAND, OHIO. 











Poa Oates ha. 
Ags pee 
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COLUMBUS MACHINE CO., COLUMBUS, OHIO, 


MANUFACTURERS OF 


Blast Furnace, Stationary, Portable and Hoist Steam Engines, 


Boilers of all descriptions ; Rolling Mills ; Drop Presses ; Shears for Rail, Bar and Plate Rolling Mills; 
Punches and Shears—Single and Combined ; Boiler and Sheet Iron Rolls—Hand or Power; 
Boiler Makers’ Shears and Punches; Shafting; Couplings; Hangers and Pulleys. 


Blowing Engines, and Blast Furnace Work in all Its Branches a Specialty. 


ALSO HEAVY CASTINGS AND MACHINERY WORK. 
= ®®Blast Furnace Engines on Hand. 


G. W. STOCKLY, President. J. J. TRACY, Vice-President. ‘W. F. SWIFT, Secretary. 
J. POTTER, Treasurer. N.S. POSSONS, Supt. w. Jj. POSSONS, Asst. Supt. oe U LA DY RAD ' A Y ral RS 
Ss. M. HAMILL, aie Assistant Secretary. 


Sole Manufacturers under all the 
* a0 TS . ‘ bs = ‘ m 10,000 pleased parties using an aggregate 
PATENTS OF CHARLES F. BRUSH, FOR ELECTRIC LIGHTING, STORAGE BATTERIES, of over 12,600,000 square feet of Bundy 


~ ra ry * > + Y . kre ry 08 ry 
CARBONS, ELECTRO-PLATING MACHINES, ELECTRO MOTORS, ETc. Radiators attest to their superiority. 


The Brush Light Still Leads the Field. IF YOU DOUBT THIS 


No other System in the World equals ours in Simplicity, Durability, Earn- We will send the list and consider it a favor 
ing Capacity, Reliability. The Best is always the Cheapest. =e ba ies poteoe parties Sr 
45,000 Brush Are Lamps now in use. _ Self- , 
Regulating Incandescent Apparatus. 


GET OUR AGENT TO MAKE PLANS FOR YOU BEFORE BUYING ELSEWHERE. 























Send for catalogue with new designs of 
Arabesque Radiators for Oriental, Moor- 
ish and other Queen Anne rooms. 


THE BRUSH ELECTRIC CoO., A. A. GRIFFING IRON COMPANY, 


: CLEVELAND, OHIO, U.S. A. 673 Communipaw Ave., Jersey City, N. J. 
B@ Agencies Everywhere. 


C. J. MCNUTT, Ashtabula, 0., HEADQUARTERS 


——FOR-——— 
MANUFACTURER OF 


BEVEL JIG MILLS, Engines and Boilers, 


FOR SHIP BUILDERS. WOOD SPLIT PULLEYS, 


win Shafting and Hangers, Rubber, Leather 
The Best and Cheapest Mill and Cotton Belting, Gas Pipe and 


sais tii, Mice Fittings, Machinist, Mill and 
Railway Supplies, 
eer HARDWARE, IRON AND METALS. 
NO SHIP YARD SHOULD BE WITHOUT 
rely THE GEO. WORTHINGTON CO., 
59 and 61 St. Clair Street, 
CLEVELAND, O. 














BS SEND FOR PRICE LIST AND CIRCULAR. 


The Kilby Manufacturing Co. 


CLEVELAND, O., 


The Prospect Machine & Engine Co., of Cleveland, 0., and 
Barney & Kilby, of Sandusky, 0. 


Recent extensive additions to our shops and Machinery makes our Plant 
one of the largest and best equipped in the country. 

We are now prepared and have facilities for doing Foundry and Machinist 
work of every description. Shall be glad to furnish estimates on application ae-wri : : 

a a “ ; Write for Catalogue of all styles of Steel and W rs, He ; Jare- 
for Engines, Boilers and other heavy Machinery. € — eel and Wood Barrows, Hand Carts and Ware 


house Trucks. LANSINC WH EELBARROW co. 


LANSING, MICH. 
FROM i{-4 TO 15,000 LBS. WEICHT. : 
True to pattern, sound, solid, free from blow-holes and 
of unequaled strength. 
Stronger and more durable than iron forgings in any 
position, or for any service whatever. 
60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of 
this steel now running prove this. 
Crossheads, Rockers, Piston-Heads, etc., for Locomo- j 
tives. STEEL CASTINGS of every description. 
Send for cirulars and prices to 
Chester Steel Castin s Co. 
ee ngs Co., CORRUGATED ROOFING 
CHESTER, PA. } 407 LIBRARY sT., * PHILADELPHIA, PA. 























Galvanized Iron. Patented Leveled Sheet. 


FREICHT AND PASSENCER 


E LEV A TO HS THE STANDARD IRON COMPANY, 
2 BRIDGEPORT, OHIO. 


=" BOILE 











L S. GRAVES & SON, 






Corner Center and Frank Streets, Rochester, N. Y HEET ay 






New York Office, 46 Cortland St.; Cleveland Office, 208 Superior St. 


SEND FOR OUR CATALOGUE. 
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E. C. ATKINS & CO. 


INDIANAPOLIS, IND. «* MEMPHIS, TENN. 


MANUFACTURERS OF 


| 
| 








CROSS-CUT, CIRCULAR, BAND AND GANG SAWS 


FINE SAWS A SPECIALTY. 
SOLE MANUFACTURERS OF THE FOLLOWING BRANDS 
CROSS-CUT SAWS; 
Silver Steel Diamond, Concave Tooth Dexter, Spe al 
Steel Diamond, Original Tuttle Tooth Improved, 
Extra Quality One-Man and Narrow Cross-Cut Saws. 





ALL LUMBERMEN REQUIR:: CROSS-CUT SAWS. 


USE ONLY THE BEST. 


Our CROSS-CUTS are acknowledged as “Incomparably the best in use,” and are. 
We are Agents for Tanite Emery Wheels and Grinding Machinery. 





STILWELL 5 PATENT LIVE STEAM-FEED WATER PURIFIER. 


HORIZONTAL STYLE. 





‘ F 
Removes all Impurities. Entirely Prevents Scale in Steam Boilers. 3 
CATALOGUE ON APPLICATION. 


STILWELL & BIERCE MANUFACTURING CO. 


DAYTON, OHIO. 





OLD 


Sanaa 


ara. CLEVELAND ttl DRILL CO.. ‘80. 









SEND FOR coco Cop. lake @ Kirtland Sts, Cleveland. 0. 0) WRITE FOR a 


RELIABLE | & is not theonly 
advantage of. 
fered by the ( 

RELIANCE SAFETY, — 
Water Columns. 

They enforce Economy o 

‘uel and Repairs by causin, @@j 

che water to be kept at the 

proper height. Sold subject to satis- 

action. Send for illustrated price 





Reliance Gauge Co., 
827 Sheriff St., Cleveland, 0. 





Key Seating Machines and 20-inch Drills 


A SPECIALTY. 


Send for List of 


> New and Second-Hand Lathes, Planers, Drills, 
ENCINES AND BOILERS, 


Or anything in Machinists’ Tools or Supplies. We 

will be pleased to quote prices on Machinery 

Delivered in any part of the United States. Write 

for prices and catalogue to 

WV. 3. Davis,. =. 
§ Office and Salesroom, 169-171 Mill St., Rochester, N. Y. Ee 

WORKS AT NORTH BLOOMFIELD, N. Y. 








C. H. COLLINGS C. H. PRITCHARD. 


CONGER & COLLINGS MANTELCO. 


Wood Mantels, Tiles and Grates, 


CAS FIXTURES AND ELECTROLIERS, 
WROUCHT IRON SPECIALTIES. 


217 to 223 Euclid Avenue, CLEVELAND, 0. 





ax tinetom e@ TLaunt, 


MANUFACTURERS OF 


Quick Return Drill Presses, 
SPEED LATHES AND CRAB WINCHES. 


Send for Circular and Price List. 





13 CHAMPLAIN STREET 
MOL_LEVELAND - - 


SHULTZ RAW HIDE BELTING. 


Furnished Single, Double and Light-Double Pegged, Sewed, Rivetted or Cemented only. Guaran- 
teed superior to the best grades of oak-tanned. Stretches less and will transmit more power. 


Parkin & Bosworth.728? | SOUTH WATER ST., 


CLEVELAND, O. 


OBTO. 











NEW AND IMPROVED 


{7-Inch Engine Lathes. 


Any length of bed. Workmanship strictly 
first-class. 


The Muller Machine Tool Co., 


\ waa) 








8TH AND EVANS STS., CINCINNATI, 0. 





CLEVELAND, OHIO, 
Manufacturers of 

INCREASE TWIST DRILLS, &c., 

TAPER SHANK DRILLS , 

Straight Shank Drills, 

Machine Bit Drills, 
Screw Driver Bits, 

Bit Stock, 














Sockets, 

Hand and 

Shell Ream ers, 

Standard Cauges, 

Milline Cutters and Special 

Tools, Morse Taper Reamers. 
—— Standard Patent —— 


Twist Drill Grinding Machine. 
New York Office, 33 Chambers Street. 





“SPECIAL STAMPERS OF SHEET METALS. ” 


We do Stamping and Pressing of Sheet Metals 
for all Classes of Work. Also Tinning, 

y Galvanizing and Japanning. 

of ED a ALSO SOLE MANUFACTURERS OF 


SEAMLESS STEEL " Seamless Steel Buckets. 


Ask your dealer for the Avery Patent Seamless Steel 
AL GSRNERS ROUND ¥ Elev. Bucket. THE AVERY STAMPING CO., 


Successors to The Avery Elevator Bucket Co. 


Cleveland, 0., U. S. A. 


— 
e AVERY § ° / 
PERFECTION, 








®@ USE THE BEST. ea 


The PENBERTHY IMPROVED AUTOMATIC 


INJECTOR. 
Why 21,000 have been Sold in Two Years. 


1st. Because it is simple and doesn’t require a mechanic 
to operate it. 
2d. Because the user can do his own repairing, parts 
being renewable at slight cost. 
3d. Because it is Automatic and doesn’t make any claims 
it cannot fulfill. 
TRY ONE. YOU WILL NEVER REGRET IT. 


MANUFACTURED BY 


PENBERTHY INJECTORCO. 


DETROIT, MICH. 


arin 


‘7 


OVERFLOW 








REYNOLDS BROS., 


MANUFACTURERS OF 


Hand Cut Files 


AND RASPS. 


i; We solicit the commercial 
trade only. 


133 & 135 N. Water St., 


The Hart or Detroit 


Emery-Corundum 


WHEELS AND MACHINERY. 
j. WENDELL COLE, M.E., 


Box 152, CHICAGO. ILL., 
or Box 84 COLUMBUE, O 


— 
\O 
\c 








The STANDARD TOOL Co., 








TOLEDO WIRE WORKS. 


F. Powell & Co., 


MANUFACTURERS OF 


COLUMBUS, OHIO. 


y. 
=) 
= 
< 
w 





Old Files Recut and 
Warranted Superior to 


any Machine Cut and COAL 


Lead Tempered in the Wire Bank Railings, Plant Stands, Fire- 
market. Send for price Proof Lathing, &c. 


list. SUMMIT STREET, 


+0'ON 








SCREENS, 


TOLEDO UHIO. 





